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ABSTRACT

An Occupational Framework (OF) is the outcome of analysis conducted in identifying
the work scope of the occupational areas in terms of competencies. It is used to analyse
skilled human resource competency requirements for the industry. The development of
the Occupational Structure (OS) is a preliminary process in developing relevant
National Occupational Skills Standard (NOSS). The NOSS in turn will be developed to
be used as the basis to conduct skills training and certification of competent personnel.
This document is divided into five chapters, the first two chapters—being an
introduction and an industrial overview—are highlighting the definition and scope of
the sector, the current analysis of the local sector and its skilled worker requirements,
Government bodies and development plans supporting the growth of the industry. The
third chapter explains the methodology used in OF development such as qualitative
analysis through document analysis and brainstorming discussion sessions. Workshops
were held to get a better understanding of the organisational structure, job titles, and the
main activities of the specified positions. The final chapters present the findings of the
OF that are translated into the occupational structures, levels of competencies, and
critical job titles. The OF for Extraction of Crude Petroleum and Natural Gas is based
on the Malaysian Standards Industrial Classification 2008 (MSIC 2008) under Section
B: Mining and Quarrying, Division 06: Extraction of Crude Petroleum and Natural Gas
Activities and Group 061 and 062, which are Extraction of Crude Petroleum and
Extraction of Natural Gas respectively. The oil and gas industry represents one of the
most potential sectors in the economy and is directly affected in the next industrial
revolution IR4.0. The OF on the Extraction of Crude Petroleum and Natural Gas was
developed through document analysis and focus group discussion (FGD) with 16 expert
panels. Four online sessions were accomplished which involved brainstorming on OS,
job title, competency required, and critical job title. The FGD also embarked on
discussion and evaluation of the analysis of survey and questionnaire results. The total
number of job areas identified is four with 242 job titles. A total of six job titles have
been identified as relevant to IR4.0 and 27 job titles are classified as critical jobs in the

extraction of crude petroleum and natural gas division.
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ABSTRAK

Kerangka Pekerjaan (OF) ialah hasil daripada analisis yang dilaksanakan bagi mengenal
pasti skop tugas bidang pekerjaan dari segi kecekapan. Kerangka itu digunakan bagi
menganalisis keperluan kecekapan sumber manusia mahir untuk industri. Pembangunan
Struktur Pekerjaan (OS) ialah proses awal dalam pembangunan Standard Kemahiran
Pekerjaan Kebangsaan (NOSS). Standard Kemahiran Pekerjaan Kebangsaan pula
dibangunkan untuk diguna sebagai asas bagi melaksanakan latithan kemahiran dan
pensijilan bagi personel yang kompeten. Dokumen ini mengandungi lima bab, dengan
dua bab awal masing-masing ialah pengenalan dan gambaran keseluruhan industri, yang
mencakupi definisi dan skop sektor terbabit, analisis semasa terhadap sektor tempatan
dan keperluan pekerja mahir, badan kerajaan yang terlibat dan pelan pembangunan yang
menyokong pertumbuhan industri itu. Bab ketiga menjelaskan tentang metodologi yang
digunakan dalam pembangunan OF, misalnya analisis kualitatif menerusi penganalisisan
dokumen dan sesi perbincangan secara sumbang saran. Bengkel telah dianjur bagi
meningkatkan pemahaman tentang struktur organisasi, nama jawatan, dan aktiviti-
aktiviti utama jawatan tertentu. Bab-bab terakhir mengetengahkan dapatan OF yang
dicambahkan menjadi struktur pekerjaan, tahap kompetensi, dan nama jawatan kritikal.
Kerangka Pekerjaan bagi bidang Pengekstrakan Minyak Mentah dan Gas Asli adalah
berdasarkan Klasifikasi Perindustrian Piawaian Malaysia 2008 (MSIC 2008) di bawah
Seksyen B: Perlombongan dan Pengkuarian, Bahagian 06: Aktiviti Pengekstrakan
Minyak Mentah dan Gas Asli, dan Kumpulan 061 dan Kumpulan 062, masing-masing
ialah Pengekstrakan Minyak Mentah dan Pengekstrakan Gas Asli. Industri minyak dan
gas ialah satu daripada sektor yang paling berpotensi dari segi ekonomi dan berkait
secara langsung dengan revolusi industri IR4.0. Kerangka OF bagi Pengekstrakan
Minyak Mentah dan Gas Asli telah dibangunkan menerusi penganalisisan dokumen dan
perbincangan kumpulan fokus (FGD) yang melibatkan 16 orang pakar bidang. Empat
sesi perbincangan secara dalam talian telah diadakan yang melibatkan sumbang saran
terhadap struktur pekerjaan, nama jawatan, kompetensi yang diperlukan, dan nama
jawatan kritikal. Sesi FGD juga tertumpu pada perbincangan dan penilaian terhadap
analisis survei dan hasil soal selidik. Jumlah bidang perjawatan yang dikenal pasti ialah
empat dengan 242 nama jawatan. Sebanyak enam nama jawatan dikenal pasti berkaitan
dengan IR4.0 dan 27 nama jawatan diklasifikasikan sebagai jawatan kritikal dalam

bidang pengekstrakan minyak mentah dan gas asli.
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GLOSSARY

MPRC

MPRC implements industry development initiatives covering technology and
innovation, human capital development, market access and internationalisation,
and access to finance facilitation.

MOHE

Create a significant ecosystem for quality higher education to produce great
individuals to achieve the nation’s goal.

MIDA

MIDA assists companies, which intend to invest in the manufacturing and
services sectors, as well as facilitates the implementation of their projects

MITI

MITI are also responsible for supervising MATRADE, MATRADE’s mission
is to promote Malaysia’s export has enabled many local companies to carve
new frontiers in global markets.

MARA

The Council is responsible for developing, encouraging, facilitating and
fostering the economic and social development in the federation

MOHR

Ministry of the human Resource of Malaysia is responsible for skills
development, labour, occupational safety and health, trade unions, industrial
relations, industrial court, labour market information and analysis

MNST

Establishes and provides linkages and networking with other technical and
scientific organisations to disseminate and exchange information to enhance
the promotion of the advancement and recognition of NDT practice in
Malaysia

MOGSC

Establish an association driven and promoted by the services sector of the
Malaysian Oil and Gas Industry

MOCA

Promote cohesive working relationships among staff from various contractors
in Oil & Gas offshore business of the industry.

MGA

Play a prominent role in promoting engagement, discourse and dialogue with
key stakeholders to develop a vibrant and sustainable gas industry, while
fuelling Malaysia’s socio-economic growth.

The purpose is to facilitate the growth of Malaysia’s natural gas sector by
positioning natural gas as a clean and efficient source of energy, to drive
demand and increase industry participation.
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CHAPTER 1

INTRODUCTION

Research Background

Malaysia’s oil reserves are the fourth largest in the Asia-Pacific region and one
of the 30 largest reserves in the world. Malaysia has proven oil reserves of 3.6
billion barrels and proven natural gas reserves of 41.8 trillion cubic feet (TCF),
as of January 2020. This represents about 0.6% of the world’s natural gas
reserves. Malaysia is the fifth largest exporter of liquefied natural gas (LNG) in
the world (Fawthrop, 2021). Therefore, in Malaysia, the oil and gas industry is
one of the main industries that contribute to the country's development. A large
quantity of crude petroleum and natural gas are exported from Malaysia to

different parts of the world.

The global energy markets are constantly growing with the evolution of many
activities involved in the extraction of oil and natural gas which are exploration,
drilling, well completion, production, enhanced oil recovery, and transportation
of oil and gas. The Government's main objective is to increase aggregate
production capacity to meet domestic demand growth while sustaining crude oil
and LNG exports to overseas markets, taking advantage of its strategic location

and high demand from China, India, Japan and Southeast Asia.

The effectiveness of the industry can further expatiate with high technology
content which is in line with Industry Revolution 4.0. Furthermore, Malaysia
was inspired to attain long-term global competitiveness through the

transformation and innovation of various investments in the industry to intensify
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the extraction of crude petroleum and natural gas activities.

To support the activities, workers of low-skilled, semi-skilled, skilled, and high
skilled must be prepared to cater for the skill and occupational demands. The
skill workers can be prepared through levels of formal education and
competency levels. While formal education is well outlined, the competency
levels are very much depending on the job titles and job responsibilities.
Consequently, job titles and job responsibilities, as well as competency in
demand, must be clearly defined in the occupational framework (OF) which will
be used to develop the National Occupational Skills Standard (NOSS) for each
job title. Therefore, this chapter explains the problem statement, objectives, and
scope of the occupational framework particularly for the extraction of crude

petroleum and natural gas activities.

Problem Statement

There are many National Occupational Skills Standard (NOSS) documents
developed for oil and gas job areas but only a few are published specifically on
the extraction of crude petroleum and natural gas job titles. The Occupational
Structure (OS) of this area of specialisation under the Ministry of Human
Resources has been developed for the Oil and Gas Industry in 2011. On the
other hand, the Occupational Analysis (OA) in the Oil and Gas Industry has
been developed for the Oil, Gas, and Petrochemical Industry in 2010. Later, in
2018, a revised OA has been developed that separated the Oil and Gas Industry
from Petrochemical Industry, which was included in Chemical Industry.
However, National Occupational Skills Standard (NOSS) will not be sufficient
as it only underlined desirable competencies of employees and pathways, in

various occupational sectors of the Oil and Gas Industry.

As a result, the OF which is in line with the development of the NOSS based on
MSIC sections and divisions is yet to be developed for Mining and Quarrying
section B, under the division of Extraction of Crude Petroleum and Natural Gas.

Therefore, this study provides further clarity about the industry acumen on OS,
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occupational description (OD), skills in demand, job titles, competency level,
and identification of the critical tasks required in the job classification, in
corresponding to the development of the future NOSS. The development of the
OF is based on Malaysia Standard Industrial Classification 2008 (MSIC 2008)

sections and divisions.

This study and analysis are important to ensure the OF is in line with the
development of the NOSS based on MSIC sections and divisions, therefore this
research aims to define the industry as specified in the MSIC based on research
methodology on its Occupational Structure, Critical Jobs, and Skills in Demand.
The increasing demand for skilled workers and proper qualification for an
existing worker in the extraction of crude petroleum and natural gas is one of the

main issues that require this industry to develop OF.

Objective of Study

In general, the main objective of this study is to propose OS, OD, skills demand,
jobs title, skills level, and critical tasks in the Extraction of Crude Petroleum and

Natural Gas activities. Specifically, the objectives of the study are as follow:

(1)  To produce Occupational Structure (OS) for Extraction of Crude
Petroleum and Natural Gas activities based on MSIC 2008.

(2) To investigate the competency in demand in the Extraction of Crude
Petroleum and Natural Gas activities.

3) To identify critical jobs in for the Extraction of Crude Petroleum and
Natural Gas activities.

4) To identify jobs titles related to Industry Revolution 4.0 and green
technology in the Extraction of Petroleum and Natural Gas Industry.

(5) To establish Occupational Descriptions (OD) for each job title based on
the latest industry OS.
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1.5

Scope of Study

The scope of the study revolves around the identification of job areas, job titles,
and occupational descriptions that exist in the extraction of crude petroleum and
natural gas activities. The findings were compiled and produced as Occupational
Framework (OF). The study was initiated by analysing the industry's current
situation through document analysis. In the initial stage, this study has embarked
on reviewing documents available in trade journals, published government
reports, and relevant articles. Consulting and interviewing the relevant industry
experts as subject matter experts were also done through online platforms to
obtain their opinions and inputs. The focus group discussion (FGD) with the
pertinent senior industry representatives has furnished a thorough insight
overview of the job-related area and further developed the survey instrument

items that were eventually employed in the field study.

This study is based on the organisational level where management personnel in
Extraction of Petroleum and Natural Gas related companies all over Malaysia
were chosen as the target respondent. Both qualitative and quantitative research
methods were utilised in this study. Data were collected through document
analysis, focus group discussion, and field survey methodology. Extraction of
Petroleum and Natural Gas activities are in tandem with the description of
Division 06 under Section B in MSIC 2008. This division includes activities of
providing expertise in the field of Extraction of Petroleum and Natural Gas such
as drilling, well completion, production, on-site oil and gas treatment, and
gathering pipeline up to the point of shipment. However, the scope excludes

exploration and subsurface activities.

Structure of Chapters
This chapter concludes with a brief overview of the entire study as follows:

(1) Chapter 1 highlights the research introduction, which consists of the

introduction, problem statement, research objectives, and research scope.
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3)

“4)

)

Chapter 2 provides a literature review about the research that gives a further
understanding of the research purpose.

Chapter 3 explains the overall approach of the study and the method
deployed to achieve the objective of the study.

Chapter 4 presents the results and findings of the research based on the
approach and method deployed in this chapter.

Chapter 5 discusses and summarises the results then concludes the research

outcomes.
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CHAPTER 11

LITERATURE REVIEW

Introduction

This chapter emphasises the rationalisation of the extraction of crude petroleum
and natural gas activities in the present scenario, introduction to the government
policies, development plans, government bodies, and competitiveness at the
international level. The content in this chapter was attained through literature
review and feedback from industry expert panels. This literature review was
further conversed with expert panels to obtain insight on the matters at hand

from the real industry perspective.

Malaysia Skills Certification System

The Malaysia Qualification Framework (MQF) refers to the policy framework
that satisfies both the national and internationally recognised qualifications. It
comprises titles and guidelines, together with principles and protocols covering
articulation and issuance of qualifications and statements of attainment. Element
of qualification framework indicates the achievement for each qualification title.
It also provides progression routes for all the graduates in the respective
occupational fields. The MQF has eight levels of qualification in three sectors
and is supported by lifelong education pathways as shown in Table 2.1.
Department of Standard Development (DSD) governs the skills sector, in which
there are five levels of skills qualification. The definition for each level of skills
qualification is specified in the Malaysian Occupational Skills Qualification

Framework (MOSQF) in Annex 1.



Table 2.1: Malaysian Qualification Framework (MQF) Chart
(Source: (Malaysian Qualifications Agency, 2017))

MQF é\: :(lllllll:tlilll:g Academic TVET Lifelong Learning/APEL
Level ) Sector Sector Criteria for APEL(A)
Credit
8 No credit PhD by Admission criteria:
rating Research e 35 yearsold
80 Doctoral e Bachelor’s degree in the
Degree by relevant field/equivalent
Mixed Mode e 5years’ work experience Passed
& APEL assessment
Coursework
7 No credit | Master’s by Admission criteria:
rating Research e 30 years old
40 Master’s by e STPM/Diploma/equivalent
Mixed Mode e Relevant work experience
& e Passed APEL assessment
Coursework
30 Postgraduate
Diploma
20 Postgraduate
Certificate
6 120 Bachelor’s Admission criteria:
degree e 21 years old
66 Graduate e Relevant work experience
Diploma e Passed APEL assessment
36 Graduate
Certificate
5 40 Advanced | Advanced
Diploma Diploma
4 90 Diploma Diploma | Admission criteria:
e 20 years old
e Relevant work experience
e Passed APEL assessment
3 60 Certificate | Certificate | Admission criteria:
e 19 yearsold
e Relevant work experience
e Passed APEL assessment
2 30 Certificate | Certificate 3R
1 15 Certificate | Certificate 3R
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The National Skills Development Act 2006 (Act 652) came into effect on 1
September 2006 after it was officially gazetted on 29 June 2006, with the
mandate of promoting, through skills training, the development and
improvement of a person's abilities, which are needed for vocation, and to
provide for other matters connected therewith. Act 652 is significant because,
for the first time in the history of skills training in Malaysia, national legislation
has been enacted solely and exclusively for skills training and development. In
addition, the meaning and scope of skills training has been clarified and given a
statutory interpretation that can be used to distinguish it from other components
of the country's national education and training system. Act 652 also provides
for the implementation of a Malaysian Skills Certification System, leading to the
award of five levels of national skills qualification, namely Malaysian Skills
Certificate Level 1, 2, and 3, Malaysian Skills Diploma, and Malaysian Skills
Advanced Diploma.

Occupational Framework (OF)

The Occupational Framework (OF) is described as the outcome of the analysis
conducted in identifying the work scope of the occupational areas in terms of
competencies. It is used to analyse skilled human resource competency
requirements for the industry. OF is the outcome of the analysis process to
identify the occupational structure of an industry. The OF which was previously
known as Occupational Analysis (OA) consists of Occupational Structure (OS),
Occupation Description (OD), and Skills in Demand. The development of the
Occupational Structure is a preliminary process in developing relevant National
Occupational Skills Standard (NOSS). The NOSS in turn will be developed to
be used as the basis to conduct skills training and certification of competent

personnel.

National Occupational Skills Standard (NOSS) and National Competency
Standard (NCS)

National Occupational Skills Standard (NOSS) is defined as a specification of

the competencies expected of a skilled worker who is gainfully employed in
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Malaysia for an occupational area, level, and pathway to achieve the
competencies and is gazetted in Part IV of the National Skills Development Act
652. NOSS is developed by the sector experts based on the needs of the sector
and is utilised as the main tool in the implementation of the Malaysian Skills
Certification System in which the performance of existing sector workers and
trainees are assessed based on NOSS for awarding of Malaysian Skills
Certificate. Meanwhile, National Competency Standard (NCS) is described as
the knowledge, skills, and attitudes needed to perform in a particular occupation
but also do not directly relate to any particular job classification. Standards are
developed by the industry experts based on the needs of the industry and are
utilised as the main tool in the implementation of the Malaysian Skills
Certification System in which the performance of existing industry workers and
trainees are assessed based on Standards for awarding of Malaysian Skills

Certificate.

Competency-Based Training (CBT)

Competency-Based Training (CBT) is an approach to vocational training, which
emphasise what a person can do in a workplace as a result of education and
training obtained. CBT is based on performance standards, which are set by the
sector with the main focus on measuring the performance while considering
knowledge and attitude rather than the duration taken to complete the course.
CBT is a learner-centric; outcome-based approach to training that allows each
individual to develop skills at their own pace for a similar outcome, thus
meaning training practices can be customised for each individual to achieve a
similar outcome. CBT concept is the basis of the Malaysian Skills Certification

System, which is coordinated by the Department of Skills Development (DSD).

Malaysia Standard Industrial Classification 2008 (MSIC 2008)

The MSIC is intended to be a standard classification of productive economic
activities. Its main purpose is to provide a set of activity categories that can be

utilised for the collection and presentation of statistics according to such
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activities. Therefore, MSIC aims to present these set of activity categories in
such a way that entities can be classified according to the economic activity that
they carry out. For purposes of international comparability, the MSIC 2008
Version 1.0 conforms closely to the International Standard Industrial
Classification of All Economic Activities (ISIC) Revision 4, published by the
United Nations Statistics Division, with some modifications to suit national
requirements. The objective of an industrial classification system is to classify
data in respect of the economy according to categories of activities and the
characteristics of which will be similar. The MSIC is a classification of all types
of economic activities and is not a classification of goods & services nor is it a

classification of occupations.

Scope of Occupational Framework of Extraction of Crude Petroleum and

Natural Gas Based on MSIC 2008

This occupational framework of Extraction of Crude Petroleum and Natural Gas
is based on MSIC 2008, under Section B, Mining and Quarrying: Division 06-

Extraction of Crude Petroleum and Natural Gas as detailed in Table 2.2.
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Table 2.2: Malaysia Standard Industrial Classifications 2008 (MSIC 2008)
SECTION B: MINING AND QUARRYING

Division

06

Extraction of Crude Petroleum and Natural Gas

This Division includes the production of crude
petroleum, the mining and extraction of oil from oil
shale and oil sands and the production of natural gas
and recovery of hydrocarbon liquids. This includes the
overall activities of operation and/or developing oil
and gas field properties, including such activities as
drilling, completing and equipping wells, operating
separators, emulsion breaks, desilting equipment and
field gathering lines for crude petroleum and all other
activities in the preparation of oil and gas up to the
point of shipment from the production property.

This division excludes support activities for petroleum
and gas extraction, such as oil and gas field service,
performed on a fee or contract basis, oil and gas well
exploration and test drilling and boring activities (see
class 0910). This division also excludes the refining of
petroleum products (see class 1920) and geophysical,
geological and seismic survey in activities (see Class
7110).

Group

061

Extraction of Crude Petroleum
This group includes the extraction of crude petroleum
oils.

Class

0610!

Extraction of Crude Petroleum

Exclude:

(a) Support activities for oil and gas extraction. See
09101

(b) Oil and gas exploration, see 09101

(c) Manufacture of refined petroleum products, see
19201

(d) Recovery of liquefied petroleum gases in the
refining of petroleum, see 19201

(e) Operation of the pipeline, see 49300

Item

06101

Extraction of crude petroleum oils

06102

Extraction of bituminous or oil shale and tar sand

06103

Production of crude petroleum from bituminous shale
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and sand

06104

The process to Obtain Crude Oils @

Include:
Decantation, desalting, dehydration, stabilisation, etc.

Exclude:
Extraction of crude petroleum oil, see 06101

Group

062

Extraction of Natural Gas

This group includes production of crude gaseous
hydrocarbon (natural gas), extraction of condensates,
draining and separation of liquids hydrocarbon
fraction and gas desulphurisation.

Class

06200

Extraction of Natural Gas
Include:
Extraction of methane, ethane, butane and propane

Exclude:

(a) Support activities for oil and gas extraction. See
09101

(b) Oil and gas exploration, see 09101

(c) Manufacture of refined petroleum products, see
19201

(d) Recovery of liquefied petroleum gases in the
refining of petroleum, see 19201

(e) Operation of the pipeline, see 49300

Item

06201

Production of crude gaseous hydrocarbon (Natural
Gas)

06202

Extraction of Condensates

06203

Draining and separation of Liquid Hydrocarbon
fractions

06204

Gas Desulphurisation

06205

Mining of Hydrocarbon Liquids, obtain through
liquefaction of pyrolysis
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2.5  Key Stakeholders

The key stakeholders for the oil and gas industry in Malaysia comprise
government agencies, regulatory bodies, industry associations, and professional

bodies.

2.5.1 Government Agencies and Regulatory Bodies

These are the Government Agencies that are empowered by the legislation
according to the scope and powers are given in the related acts that directly
regulate the oil and gas activities industry in Malaysia as listed in Table 2.3 (but

not limited to).

Table 2.3: List of Government Agencies and Regulatory Bodies for Oil and Gas Industry

No. Organisations Overview, Roles, Function and Responsibility

1. | Malaysia Petroleum MPRC provides trade and investment facilitation
Resources Corporation services to attract international players to establish
(MPRC) their regional bases in the country to reinforce
Malaysia’s appeal as a regional hub. That includes
leveraging on partnerships with fellow Government
agencies and international counterparts to promote
Malaysian OGSE capabilities globally. To encourage
competitiveness and nurture long-term resilience
among Malaysian OGSE players, MPRC implements
industry development initiatives covering technology
and innovation, human capital development, market
access and internationalisation, and access to finance

facilitation.
2. | Ministry of Higher To create quality higher education, well personal, and
Education (MOHE) great nation.

To create a significant ecosystem for quality higher
education to produce great individuals to achieve the
nation’s goal.

3. | Malaysian Investment Incorporated as a statutory body under the Malaysian
Development Authority | Industrial Development Authority (MIDA) Act, the
(MIDA) establishment of MIDA in 1967 was hailed by the
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World Bank as "the necessary impetus for
purposeful, positive and coordinated promotional
action" for Malaysia's industrial development. Today,
MIDA's is Malaysia's cutting-edge, dynamic and
pioneering force in opening pathways to new
frontiers around the globe. MIDA assists companies,
which intend to invest in the manufacturing and
services sectors, as well as facilitates the
implementation of their projects. The wide range of
services provided by MIDA includes providing
information on the opportunities for investments, as
well as facilitating companies that are looking for
joint venture partners.

Ministry of Industry and
International Trade
(MITI)

The Ministry of Industry and International Trade

(MITT) is responsible to:

a) To plan, formulate and implement policies on
industrial development, international trade and
investment.

b) To encourage foreign and domestic investment.

c) To promote Malaysia’s exports of manufacturing
products and services by strengthening bilateral,
multilateral and regional trade relations and
cooperation.

d) To enhance national productivity and
competitiveness in the manufacturing sector.

MITI are also responsible for supervising
MATRADE, MATRADE’s mission is to promote
Malaysia’s export has enabled many local companies
to carve new frontiers in global markets.

Halal Development Corporation (HDC) is established
on 18 September 2006 and coordinates the overall
development of the Halal industry in Malaysia.
Focusing on the development of Halal standards,
audit, and certification, plus capacity building for
Halal products and services, HDC promotes
participation and facilitates the growth of Malaysian
companies in the global Halal market

Ministry of Finance
(MOF)

Ministry of Finance are responsible to:

a) To formulate and implement fiscal and monetary
policies to ensure effective and efficient
distribution and management of financial
resources.
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b) To formulate financial management and
accounting processes, procedures and standards
to be implemented by all the governments.

c) To manage the acquisition and disbursement of
federal Government loans from domestic and
external sources.

d) To monitor that Minister of Finance incorporated
companies are managed effectively.

e) To monitor the financial management of
Ministries, Government Departments and
statutory bodies.

Majlis Amanah Rakyat
(MARA)

An Act of Parliament as a result of the first
Bumiputera ~ Economic = Congress  resolution
established Majlis Amanah Rakyat (MARA), or the
Council of Trust for the People, an agency under the
purview of the Ministry of Rural Development, on 1
March 1966 as a statutory body in 196514.

The Council is responsible for developing,
encouraging, facilitating and fostering the economic
and social development in the federation, particularly
in rural areas.

Ministry of  Human
Resources (MOHR)

The Ministry of Human Resources, abbreviated
MOHR, is a ministry of the Government of Malaysia
that is responsible for skills development, labour,
occupational safety and health, trade unions,
industrial relations, industrial court, labour market
information and analysis, social security.

Ministry of Youth and
Sport (MYS)

Crating Malaysia with better surroundings, precious
and unity thru youth development and sports culture.
Strive youth and sport excellence with a holistic
approach for the nation’s target.

2.5.2

Training institution

Training institutes include universities, colleges, a
school that offers a wide range of hospitality courses
includes food and beverage knowledge and skills

Industry Associations and Professional Bodies

This section provides

information regarding industry associations and

professional bodies related to oil and gas service activities, as presented in Table

2.4 (but not limited to).
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No. Organisation Overview, Roles, Function and Responsibility
1. | Malaysian Society Establishes and provides linkages and networking with
for Non-Destructive | other technical and scientific organisations to
Testing (MSNT) disseminate and exchange information to enhance the
promotion of the advancement and recognition of Non-
Destructive Testing (NDT) practice in Malaysia. MSNT
is the appointed Malaysian Industry Lead Body (ILB)
for NDT by the Department of Skills Development
(DSD), Ministry of Human Resources.

1. To create knowledge and sensitivity of the
advancement of new technology in the welding
field.

ii. To enhance the optimal steering forward on the
welding field.

iii. Information thru communication and sharing
knowledge among the welders.

2. | Malaysian Oil & Establish an association driven and promoted by the
Gas Services services sector of the Malaysian Oil and Gas Industry
Council (MOGSC)

3. | Association of Foster a closer relationship among the oil and gas
Malaysian Oil & engineering consultants
Gas Engineers
(MOGEC)

4. | Malaysia Offshore Promote cohesive working relationships among staff
Contractors from various contractors in Oil & Gas offshore business
Association (MOCA) | of the industry.

5. | MGA (Malaysia Gas | Play a prominent role in promoting engagement,
Association) discourse and dialogue with key stakeholders to develop

a vibrant and sustainable gas industry, while fuelling
Malaysia’s socio-economic growth.

The purpose is to facilitate the growth of Malaysia’s
natural gas sector by positioning natural gas as a clean
and efficient source of energy, to drive demand and
increase industry participation.

6. | Malaysian Provide a forum to discuss and resolve common
Petrochemicals problems of the petrochemical industry as well,
Association (MPA) | disseminate information and facilitate consultations and

exchange of views between members.

Provide a focal point for the petrochemical industry to
liaise with the public and the government and to make
recommendations on relevant issues, within Malaysia
and on an international basis.
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Training centres that engulf the demanding skills by the oil and gas activities are

listed in Table 2.5 (but not limited to).

Table 2.5: List of Training Centres

No Training Centre

Focus and Scope

1. | INSTEP The integrated Upstream Downstream Training Plant
(UDTP), one of its kind in the world, has transformed
INSTEP’s business landscape and made a shift in its
approach to learning.
The integrated live plant is supported by three (3)
academies, complete with practical workshops:
e Operations (Exploration & Production, Process &
Analytical)
e Maintenance (Electrical, Mechanical & Inspection,
Instrumentation)
e Health, Safety & Environment
2. | NIOSH e To be a leading centre of excellence in Occupational
Safety and Health in Malaysia.
e To provide practical solutions in the field of
Occupational Safety and Health.
3. |ILP e To produce skilled workers in industrial sectors.
e To enhance workers’ skills that contributed to the
progress of the nation.
e To create a platform for the school leavers in preparing
themselves in the skill workers environment.
4. | ADTEC e To produce skilled workers in the high impact industry
and new technology.
e To increase the quality of the skilled workers in the
demanding in advanced sectors.
e To create a platform for the school leavers in preparing
themselves in the skill workers environment.
5. | ILKBS e To offer practical training to gear up the youth with the
skill needed by the industry after finishing their
studies.
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Government Legislations, Policies, and Initiatives

It is imperative that this research has to refer to legislation, by-laws, and

policies that are directly related to the oil and gas industry.

Government Legislations

The following legislations are relevant to the extraction of crude petroleum and

natural gas activities (but not limited to);

1 Petroleum Development Act 1974

An Act to provide for exploration and exploitation of petroleum whether onshore
or offshore by a Corporation in which will be vested the entire ownership in and
the exclusive rights, powers, liberties, and privileges in respect of the said
petroleum, and to control the carrying on of downstream activities and
development relating to petroleum and its products; to provide for the
establishment of a Corporation under the Companies Act 1965 [Act 125] or
under the law relating to the incorporation of companies and for the powers of

that Corporation; and to provide for matters connected therewith.

2) Petroleum (Safety Measures) Act 1984

This Act may be cited as the Petroleum (Safety Measures) Act 1984 and shall
come into force on such date (hereinafter in this Act called "the appointed date")
as the Minister may by notification in the Gazette appoint: Provided that the
Minister may by notification in the Gazette prescribe different dates (hereinafter
called "the prescribed dates") for different provisions or any part of any
provision of this Act and different areas or localities of the Federation, and the
purposes of any such provision, area or locality, any reference in any provision
of this Act to the appointed date shall be construed as a reference to the

prescribed date.

A3) Gas Supply Act 1993
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An Act to provide the licensing of the supply of gas to consumers through
pipelines and related matters, the supply of gas at reasonable prices, the control
of gas supply pipelines, installations, and appliances concerning matters relating

to the safety of persons and for purposes connected therewith.

“4) Exclusive Economic Zone Act 1984
An Act on the exclusive economic zone and certain aspects of the continental
shelf of Malaysia and to provide for the regulation of activities in the zone and

on the continental shelf and matters connected therewith.

5) Geological Survey Act 1974
An Act to regulate and control geological surveys, establish geological archives

and provide for matters incidental thereto.

(6) OSHA 1994

An Act to make further provisions for securing the safety, health, and welfare of
persons at work, for protecting others against risks to safety or health in
connection with the activities of persons at work, to establish the National
Council for Occupational Safety and Health, and matters connected therewith.
Furthermore, it shall include all related Safety and Health mandatory courses for

all the oil and gas workers.

@) ISO/TS 29001
It specifies the Quality Management Systems requirements for the layout,
establishment, production, and implementation of products and services for the

petroleum, petrochemical, and natural gas industries.

t)) ISO 14693 (Drilling equipment)

It provides general principles and specifies requirements for design,
manufacturing, and testing of new drilling and well-servicing equipment and
replacement primary load-carry components manufactured after the publication

of ISO 14693:2003.
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9 Employment Act 1955

The Employment Act 1955: Regulates relations between employers and
employees; legislates various terms and conditions of employment; sets out the
minimum terms and conditions that employer and employee can agree upon;

and penalties for non-compliance.

(10) ISO 16901 (Risk Assessment)

It provides a common approach and guidance to those undertaking assessment
of the major safety hazards as part of the planning, design, and operation of
LNG facilities onshore and its shoreline using risk-based methods and
standards, to enable safe and operational LNG Facilities. The environmental
risk associated with LNG release is not addressed in this Technical

Specification.

(11) International Associations of Drilling Contractors (Standard Format
Equipment List Semi-Submersible Unit)

It provides a comprehensive summary of all relevant items of equipment and
streamlines the tender for both contractor and operator. It also to obtain
maximum efficiency, users are advised to maintain the price order of the format
and to request/provide any additional information on specific equipment as an

addendum, referring to the appropriate section number.

(12) Manual of Petroleum Measurement Standard
It consists of a comprehensive Manual of Petroleum Measurement Standard

(MPMS).

(13) API Standard 53—Blowout Prevention Equipment System for
Drilling

The purpose of this standard is to provide requirements for the installation and
testing of blowout prevention equipment systems on land and marine drilling

rigs (barge, platform, bottom-supported, and floating). Well control equipment
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systems are designed with components that provide wellbore pressure control in
support of well operations. The following components may be used for operation
under the varying rig and well conditions: BOPs (blowout preventers), choke
and kill lines, choke manifolds, control systems, and auxiliary equipment.

The primary functions of these systems are to confine well fluids to the
wellbore, provide means to add fluid to the wellbore and allow controlled
volumes to be removed from the wellbore. Diverters, shut-in devices, and
rotating head systems (rotating control devices) are not addressed in this
standard (see API 64 and API 16RCD, respectively); their primary purpose is to
safely divert or direct flow rather than to confine fluids to the wellbore.
Procedures and techniques for well control are not included in this standard
because they are beyond the scope of the equipment systems contained herein.
This standard contains a section pertaining to surface BOP installations followed
by a section pertaining to subsea BOP installations. To the extent that this
document recommends specific equipment arrangements, it is recognised that
other arrangements can be equally effective in addressing well requirements and

achieving safety and operational efficiency.

(14) Safety Critical Equipment and Spare Parts Guidance (OCIMF)
(First Edition, 2018)

It is to guide safety-critical spare parts for companies to consider when preparing
a Safety Management System (SMS). It is equally applicable to companies of

any type of vessel.

(15)  Occupational Safety and Health for Oil and Gas Well Drilling and
Servicing Operation (API RP 54)

It applies to rotary drilling rigs, well servicing rigs, and special services as they
relate to operations on location. It is intended that the applicable requirements
and recommendations of some sections of the document be applied, as
appropriate, to other sections. The recommendations are not intended to cover

seismic drilling or water well drilling operations.

Government Policies and Initiatives

This section provides information regarding economic activities of the
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respective area which are governed by certain rules and regulations and enforced

by related government agencies.

1) Malaysian’s National Transformation Programme

(a)

(b)

(©)

Economic Transformation Programme (ETP)
Created MRPC's main objective is to provide direction and advice to

domestic and global oil and gas companies to maximise their

investment and growth opportunities.

Industry 4.0 (National Policy on Industry 4.0) by MITI
The breadth and depth of the manufacturing industry and its related

services, linked to Malaysia's business and competitiveness
advantages and the drives, potential disruptors, and technology

developments in the manufacturing industry and its related services.

Sustainable Development GOALS (United Nation-ILO) by MOSTI
The transformation of the manufacturing and services through 4.0 is

in line with the United Nation's Sustainable Development (Goals)
especially in support of Goals #9 and #12. In Malaysia, MOSTI has

been given the caretaker on the spearheading the process:

Goal #9 (Industry Innovation and infrastructure)

Build resilient infrastructure, promote sustainable industrialisation,
and foster innovation. Inclusive and sustainable industrial
development is the primary source of income generation, allows for
rapid and sustained increases in living standards for all people, and
provides the technological solutions to environmentally sound
industrialisation. Without  technology and innovation,
industrialisation will not happen, and without industrialisation,

development will not happen.

Goal #12 (responsible Consumption and Production)

Ensure sustainable consumption and production patterns. Sustainable
consumption and production are about promoting resource and
energy efficiency, sustainable infrastructure, and providing access to
basic services, green and decent jobs, and a better quality of life for

all. Its implementation helps to achieve overall development plans,
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reduce future economic, environmental, and social costs, strengthen

economic competitiveness and reduce poverty.

2) Occupational Safety and Health MAP 20-25 by DOSH Malaysia

Strengthen safe and safety health work practices for the prosperity of the
country and strengthen stakeholder strategic relationships in cultivating

OSH practice. It involved seven strategies such as:

(a) Strategy 1: OSH empowerment in the public sector.

(b) Strategy 2: Strengthening Self-regulation practice in the workplace.

(c) Strategy 3: Promotion of OSH Education & Research

(d) Strategy 4: Empowerment of Occupational Health

(e) Strategy 5: Improving OSH Compliance in the SME Sector

(f)  Strategy 6: Strengthening OSH through Technology.

(g) Strategy 7: Enhancing OSH For work related to Road safety
(WRRS), Informal Sector and Future Jobs

Industry and Market Analysis

According to OGSE blueprint (2021) Malaysia's Oil & Gas, Services, and
Equipment (OGSE) industry represent a substantial share of the national
economy, accounting for annual revenue of more than RM65.1 billion recorded
by over 4,000 vendors which employ approximately 59,000 core talents.
Currently, the OGSE industry contributes 5%-8% to the country’s gross domestic
product (GDP), directly servicing Malaysia’s oil and gas industry that made up
14.5% of GDP in 2018.

The mining and quarrying sector is also one of the main contributors to
Malaysia's economy. In 2018, the GDP share from Mining and quarrying sector
is about 7.8% while in 2020, the GDP for Mining and quarrying reduced to 6.8%
of total GDP. The main contributor to the GDP for the mining and quarrying
sector comes from the extraction of oil and gas activities which contributed about

90% to the sector (Source: MESR, Department of Statistics, Malaysia, 2021)

The oil and gas industry has declined, approximately 11.0 % in 2020 as
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compared to 2.0 % in 2019. The main contributor to the decline was the negative
growth of crude oil, condensate, and natural gas. Fortunately, in the second
quarter of 2021, the oil and gas industry soared about 14 % as compared to a
negative 5.0 % in the first quarter of 2021. The increase was supported by the
improvement in natural gas which registered a double-digit growth of 21.9 %
while crude oil & condensate recorded a 4.9 % improvement (Source: MESR,
Department of Statistics, Malaysia, 2021). The oil and gas industry has started to
grow in a positive direction after being hit hard with several crises especially the

Covid-19 pandemic.

Nevertheless, large quantities of crude petroleum and natural gas are still
exported from Malaysia to different parts of the world. The global energy
markets are constantly growing with the evolution of many activities involved in
the extraction of oil and natural gas which are exploration, drilling, well

completion, production, enhanced oil recovery, and transportation of oil and gas.

2.7.1 Growth of Oil and Gas Industry

In the global context, the oil and gas industry has also been affected by the low
oil price scenario that has persisted since 2014. The industry has been affected
further at the end of 2019, with the emergence of three major events in 2020: the
unprecedented COVID-19 crisis, the early 2020 OPEC disagreement on supply
cuts, and the storage shock that quickly followed amid an oversupply in the oil

market.

Fortunately, in the middle of 2021, rising global oil prices amidst increasing
Covid-19 vaccination rates and anticipated higher world economic growth rates
in 2022, are brightening the outlook for Malaysia's oil and gas sector. According
to the Organisation of the Petroleum Exporting Countries (OPEC) in its latest
monthly oil market report, world oil demand is projected to hit 100.8 million
barrels per day (bpd) in 2022, exceeding pre-pandemic levels. This is compared
against global oil demand in 2021, which is now projected to average 96.7
million b/d (The Star, September 2021). Furthermore, the oil price has climbed
to above USDS80.00 in September of 2021, seeing a brighter chance for better oil

and gas upstream activities.
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The recovery of the oil and gas industry is further supported by government-led
development, which introduced initiatives such as Bumiputera requirements for
licensing and registration with PETRONAS, as well as an extensive list of
funding and assistance for SMEs. Malaysia has successfully nurtured an
inclusive OGSE industry and achieved a number of its industry participation
goals. The OGSE industry’s GDP contribution to the national economy is
predicted to grow to around RM40 billion — RM50 billion from current levels of
around RM20 billion — RM40 billion. It is also envisioned that the industry in
2030 will consist of 60,000 skilled and semi-skilled talents. (OGSE Blueprint,
2021)

Employment Statistics

(€)) Labour Force in Malaysia
Labour force can be defined as the sum of persons in employment plus
persons in unemployment. Together these two groups of the population
represent the current supply of labour for the production of goods and
services taking place in a country through market transactions in
exchange for remuneration. The concept and definition of the labour

force in Malaysia are detailed in Table 2.6.

Table 2.6: Concept and Definition of Labour Force in Malaysia
(Source: Department of Statistics Malaysia, 2019)

Category Definition

Working Age | All person’s aged betweenl6 and 64 years are either in the labour
force or outside the labour force.

Labour Force | All persons of the working-age who are either employed or
unemployed.

Employed All people who, at any time during the reference week worked at
least one hour for pay, profit or family gain either as employers,
employees, own-account workers or unpaid family workers.

Unemployed | All persons who did not work during the reference week and are
classified into two groups that are actively unemployed and actively
unemployed.

Outside All persons not classified as employed or unemployed are classified
Labour Force | as outside the labour force. This category consists of housewives,
students (including those going for further studies), retirees, disabled
person and those not interested in looking for jobs.
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The labour force in Malaysia has increased by 2 % from 15.0 million
persons in 2017 to nearly 15.3 million persons in 2018. A total of
299,200 employed persons contributed to the increment in the labour
force. Labour force participation rate (LFPR) in 2018 increased by 0.3
% points to 68.3 % as compared to 68.0 % in 2017. Hence, the
remaining 31.7 % of the working-age population was outside the labour
force. On the other hand, the unemployment rate improved to 3.3 % in
2018 as compared to 3.4 % in 2017. This shows that the country's
economy is still operating with full employment where the
unemployment rate is below 4.0% (Source: Department of Statistics
Malaysia, 2019).

Overview of Extraction of Crude Petroleum and Natural Gas
Labour Demand
Labour demand indicates the total labour that the economy is willing to

employ at any given point in time. At the microeconomic level, labour
demand by a firm refers to positions in the company; and through the
process of hires and separations, the information of filled positions and
vacancies can be estimated. The concepts and definitions of the statistics

on labour demand in this publication are as in Table 2.7.

Table 2.7: Concepts and Definitions of The Statistics on Labour Demand

(Source: Department of Statistics Malaysia, 2019)

Category Definition

Position Positions refer to the total labour that a firm is willing to employ at any
given point in time. The position is the sum of filled positions and
vacancies.

Jobs Jobs created to refer to positions created in organisations that were not

Created previously available, including newly created service schemes, positions
created for the promotion of existing employees and an increase in the
number of positions from the existing structure.

Filled Filled positions refer to the paid employees (full time and part-time).

Positions | Filled positions exclude individual proprietors and business partners,

unpaid family workers and employees on unpaid leave.

Vacancies | Vacancies refer to unified positions which are ready to be filled.

Employers are actively seeking candidates including advertising
vacancies, issuing notices and registering with employment agencies as
well as conducting interviews to select candidates to fill in the
vacancies.
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Employment statistics for the second quarter of 2021 (DOSM) showed
that the labour demand by economic activity showed that the
manufacturing sector dominated jobs created in this quarter which
comprised 44.6 %. Services sector ranked second with 33.6 %, followed
by Construction (16.9%), Agriculture (4.3%) and Mining & Quarrying
(0.6%). The Annual Economic Statistic 2018, as shown in Table 2.8,
indicates the total number of employments in Extraction of Crude
Petroleum and Natural Gas is 36,776 persons in 2017. This number is -
6.1% lower than the statistics in 2015 for the same sector. From the
number, the extraction of crude petroleum and natural gas activities
registered the highest number of employees of 18,630 persons with a
percentage contribution of 50.7 % (2015: 17,950 persons). Meanwhile,
the support activities for the extraction of crude petroleum and natural

gas activities recorded 18,146 persons (49.3%).

Table 2.8: People Engaged in Extraction of Crude Petroleum and Natural Gas.
(Department of Statistics Malaysia: Employment Statistics Second Quarter 2019

Year Number of People Engaged Changed
2017 36,776 -6.1%
2015 41,698 -

NOSS Relevant to MSIC 2008 Section 06, Division 061: Extraction of
Petroleum Oil

There are several NOSS that have been previously developed which fall directly
related to Division 061: extraction of crude petroleum as listed in Table 2.9.
However, no previous NOSS were found for Division 062: extraction of natural
gas. This also indicates that both divisions are requiring similar job titles and

competencies.
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Table 2.9: NOSS Relevant to MSIC 2008 Division 061 Extraction of Crude Petroleum

MSIC Group Level

Area: Oil, Gas and Drilling

061 0G-012-5:2012 Drilling Operation Management
Extraction of b (Oil, Gas & Petrochemical)
Crude 0G-012-4:2012 Drilling Operation Management
Petroleum o (Oil, Gas & Petrochemical)

3 0G-012-3:2011 Drilling Operation (Oil, Gas &
Petrochemical)

L3 0G-019-3: 2013 (Electrical Maintenance)
L2 0G-019-2: 2013 (Electrical maintenance)
L1 0G-019-1: 2013 (Electrical maintenance)

B061-001-5: 2018 Electrical Construction

L5
Management

L4 B061-001-4: 2018 Electrical Construction Supervision

L3 0G-017-3: 2013 (Instrumentation Maintenance

L2 0G-017-2: 2013 (Instrumentation Maintenance

L1 0G-017-1: 2013 (Instrumentation Maintenance
0OG-018-3: 2013 (Penyelia Penyelenggaraan

b Mekanikal)

L2 0OG-018-2: 2013 (Penyelenggaraan Mekanikal)

L1 0OG-018-1: 2013 (Penyelenggaraan Mekanikal)

2.9  Occupational Comparison Between Malaysia and Selected Countries

This section provides comparisons on total employment for crude petroleum and
natural gas activities as well as the GDP contributed by the oil and gas industry
in the respective countries as compared to Malaysia. The selected countries are
The United States of America, the United Kingdom, Norway, and Italy. Those
countries were chosen due to their performance in the oil & gas industry and

comparable GDP contributions. The detailed comparisons are as follows.
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The United States’ oil and gas extraction industry was employer to some
127,000 people in 2020. This figure includes both full-time and part-time
employment. The 2020 oil crisis brought about by the coronavirus pandemic led
to a decline of 15,000 people being employed within the extraction industry
(Statista.com, 2021). In the United States, the oil and gas industry contributed
nearly eight per cent of the US nation's Gross Domestic Product (GDP)

(American Petroleum Institute, 2021).

On the other hand, statistic shows the total number of employees in the crude
petroleum and natural gas extraction industry in the United Kingdom (UK), in
2018, the industry employed in total approximately 12,938 people (Statista,
2021). Production of domestic oil and gas directly accounts for around 1.2 per

cent of the UK's GDP (OGUK economic report 2019).

The next comparison is Norway, wherein 2018, statistic shows the total number
of employees in the crude petroleum and natural gas extraction sector in total
approximately 25,445 people (Statista, 2021). The oil and gas industry has
contributed to 4.81 per cent of total GDP in 2019.

Lastly for Italy, in 2018, the statistic shows the total number of employees in
crude petroleum and natural gas extraction in total approximately 2,287 people
(Statista, 2021). This statistic shows the petroleum expenditure as a share of
GDP in Italy, the level of spending on petroleum accounted for 1.3 per cent of

the GDP.

As mentioned earlier, for Malaysia in 2018, the extraction of oil and natural gas
employed a total of 36,776 employees which also contributed to about 6.8 per
cent of Malaysia's GDP, which adds up to the whole oil and gas industry,
contributes to about 14.5% GDP. These comparisons show that employment in
the oil and gas industry and particularly in the extraction of oil and natural gas is

very crucial for the sustainability of the oil and gas industry.
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Relation of Industry Revolution with Occupation

In recent decades, the oil and gas sector has seen a rapid evolution. From the use
of many appraisal wells to the use of technologies to increase reservoir detection
efficiency, the oil and gas industry is constantly evolving with more and more
infusion of digital and advancement in software application for well simulation.
Today, the next phase of evolution is referred to as the Fourth Industrial

Revolution or Industry 4.0.

Essentially what it entails is infusing a higher value-added process of
exploration and production of oil and gas through the application of advanced
digitisation in the subsurface, advanced well drilling coupled with advanced
completion technologies thus will give the efficient production of the resource.
This would result in enhanced efficiency and reduced dependency on human
decision-making and ultimately drive competitiveness going forward. Many oil
companies are actively seeking ways to deploy technology in terms of digital,
data analytics, automation, and robotic solutions in their assets, specifically in
surface operations, maintenance, and logistics, consequently changing the

operation of assets and technical requirements.

Furthermore, the application of information technology and the Internet of
Things have opened up market supply chains easing access to produce from the
most remote of areas, bringing wealth and prosperity to the rural areas.
Likewise, IR4.0 could address many issues concerning exploration and
production of oil and gas concerns, i.e., hazardous environments, health and
safety of human labour, efficiency in managing supply chains, reduction in
wastages, and saving in time with efficient management of delivery systems.
The growth potential is simply limitless, but it all boils down to knowledge in
application. Already at the global front, the oil and gas sector is reimagining the
future of exploration and production where conventional models are making way
for greater technology adoption and the key determinants are efficiency, speed,

and flexibility towards sustaining competitiveness.

In Malaysia, there is a strong and clear demand for the oil and gas sector to shift

to higher value-added processes, digitisation, advanced manufacturing
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technologies, and efficient resource utilisation to drive competitiveness going
forward. A strong oil and gas sector would pave the way to enhanced
productivity, job creation, innovation capacity, a high-skilled talent pool, and
ultimately economic prosperity and societal wellbeing. This would position
Malaysia as a primary destination for smart oil and gas exploration and

production globally and attract more high-tech investments.

Conclusion

The Oil & Gas industry is an important and strategic part of the Malaysian
economy. The overall Oil & Gas industry employs around 59,000 people and
contributes almost USD16.4 billion in 2018 (National OGSE, 2021). While the
extraction of crude petroleum and natural gas sector has contributed to
employing around 36,700 people who are directly in the upstream activities. In
relation to previously developed NOSS, there are only 16 NOSS related to the
division of extraction of crude petroleum and natural gas that have been

developed over the years.

The findings on the industry landscape, MSIC definition of the job area, and the
NOSS that have been developed give an insight into the overall picture of the
industry. These inputs pave the way and guide the next course of action in
restructuring the occupational structure, identifying skills in demand and critical
job titles. The requirements of Industry Revolution 4.0 as well would give an
impact on the future of the manpower in this area. As to realise the above,
certain research methodologies are being employed. The description of research

strategies and approaches is discussed in the next chapter.
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3.2

3.2.1

CHAPTER III

METHODOLOGY

Introduction

This section gives an overview of the overall research design, strategies for data
collection, and data analysis procedures performed to meet the objectives. In
developing the OF in Extraction of Crude Petroleum and Natural Gas in
Malaysia, this study used a mixed-mode approach for multiple data collection
(Johnson & Onweughuzie, 2014). The mixed-mode approach involves both
quantitative and qualitative methods. There are three stages of multiple data
collection: Firstly; document analysis and exploratory on ontology and
epistemology of the research. Secondly, Delphi Technique was used for focus
group discussion (FDG) which involved experts in the oil and gas upstream
sector. Thirdly, a semi-structured questionnaire was issued to the targeted
purposive sampling of the workers in the upstream oil and gas sector. Therefore,
triangulation of the three multiple data collection can be benefitted for better
insights into the industry which will eventually lead to the identification and
building of appropriate instruments for the quantitative data collection approach.
This section gives an overview of the strategies for data collection and potential

analyses to be performed to meet the objectives.

Research Approach

The mixed-mode approach comprises document analysis, focus group discussion

(FDG), and Semi Structure Questionnaire in the survey are detailed as follows.

Document Analysis
Document analysis is a thorough review of existing literature that addresses

formulated questions. The review systematically searches, identifies, selects,
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appraises, and synthesises research evidence relevant to the oil and gas industry
landscape and outlook of the industry trends focusing on the area of extraction

of crude petroleum and natural gas (Yin, 2017).

The research problem was determined and identified through preliminary
information gathered from secondary data and literature reviews. There are three
main sources for data collection, which are economic databases, databases from
other agencies, and literature reviews. For the economic database, there is some
information related to labour that is highly relevant to this study that has been
requested from the Department of Statistics Malaysia (DOSM) such as
employment rate, gross capital of the oil and gas sector, etc. Furthermore,
documents from ILMIA reports on critical labour and workers structure,
occupation categories at 1-digit MASCO, NOSS, policy documents such as
Industry IR4ward, SDG goals, etc. are also referred.

Information from the economic database provides an overview of the current oil
and gas industry landscape and outlook. In addition to the economic database,
databases from other agencies (local and international agencies) that are relevant
to the oil and gas industry are also analysed. In addition, local databases from
DSD, MOH, and FSQ while international databases—Organisation for
Economic Co-operation and Development (OECD), World Bank, and European

Union (EU) are also referred.

For the literature review, relevant scientific research publications related to the
industry has been reviewed to determine relevant information such as GDP,
employment, industry outlook concerning regional and global perspectives,
determine the profile of the current and future workforce concerning
technological development in the industry such as robotic & automation as well

as the element of IR4.0.

Focus Group Discussion

As many as four sessions of industry engagement based on focus group

discussion (FGD) were conducted to enable in-depth discussions on the issues of



34

the industry workforce status. The FGD involves the discussion on the
occupational structure (OS), occupational description (OD), skills in demand,
jobs title, and critical job titles, potential workforce challenges, and future

outlook and trends of the employments.

For focus group discussion, 17 industry experts were selected and appointed
after the approval process by the DSD. The industry expert must be a person
who has at least seven years of industry experience and working with a company
registered with the Companies Commission of Malaysia (SSM). The focus group
discussed information and developed occupational standards following the
format and guidelines prescribed by the DSD. The semi-structured
questionnaires developed for FGD are based on the element of demographic
descriptive and vital element on the OS, OD, skills in demand, jobs title, critical
job titles, and other related issues. Six main semi-structured questions were

constructed as follow:

(1)  What will be the industry occupational structure (OS) look like?

(2) What will be the job descriptions for each job title?

3) How to determine the demand for the industry skills?

4) How to determine the relevant jobs title that is in line with IR4.0?

(5) How to determine the relevant jobs title that is in line with green
technology?

(6) How to determine the critical jobs for the industry.

Occupational Framework on oil and gas has been drawn to use a Delphi
Technique (Thomas Grisham, 2008) in decision making through discussion,
meeting, brainstorming, and debate to come out with decision and consensus in
the discussion. Discussions were conducted via online sessions through the

online platform to expedite the tasks.

This study prepared semi-structured questionnaires to obtain the objectives of
the FGD. The documented questionnaires were then translated into the
spreadsheet format in excel (Table 3: Occupational Structure), Table 4:

Occupational Structure (OS) with Occupational Competency (OC), and Table 5:
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Occupational Structure (OS) with Job Title and Job Description (JD). This
approach gives an easement for industrial panels in making assessment and
structured data gathering in creating OS, OC, OD, and to find critical jobs and
titles which are in relation to IR4.0 and green technology. Document on
MASCO, MSIC 2008, and individual organisations from panel's industry are
also used as a guide to determine the sub-area of the occupation. Those
documents have been reviewed to justify the OS that needs to be reviewed or

added or demoted.

The following analyses are carried out for FGD sessions:

(1) Assess the potential workforce challenges faced by the overall industry
and any important area would be useful.

(2) Examine the demand and supply of talent in the oil and gas industry
according to NOSS and MQA standards.

3) Analyse future trends of the occupational demand by various skill

categories including TVET related occupations.

Also, indirectly from the focus group discussion and from the document
analysis, a reliable instrument was verified and proposed to be used in the actual

field survey.

Survey

Actual data collections were carried out through an online survey utilizing
Google Forms. The survey was carried out nationwide for generalisation
purposes, distributed to mostly upstream oil and gas companies based on an
organisational level. Sample from the population was collected at random in
order to reflect an objective representation of the scenario in the extraction of
crude petroleum and natural gas in Malaysia. This qualitative approach is to
examine four key information, namely competencies in demand, jobs in demand,
emerging skills, and related issues. Therefore, the survey form was divided into

form sections (thematic element) as follows:
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Section 1: Competencies in Demand

This section explores the competencies that are required by the oil and gas
industry, in particular, the extraction of crude petroleum and natural gas.
Another objective of this section is to determine the skills gap and how to

overcome the gap.

Section 2: Jobs in Demand
This section is aimed at determining which category of workers is in short
supply or oversupply. The category is based on MASCO, for example, skilled

workers, semi-skilled workers, and low-skilled workers.

Section 3: Emerging Skills

This section tries to determine the readiness of industry players and workers at
the advent of IR4.0. The technology drivers or pillars of IR4.0 are listed and the
respondents will decide on the relevancy of each pillar in affecting the extraction

of crude petroleum and natural gas.

Section 4: Related Issues
This section explores the common issues surrounding the industry. The
respondents determined the most significant issues that are related to the

extraction of crude petroleum and natural gas activities.

The sampling procedures are according to Roscoe (1975), where the sample size
of 30 and less than 500 are appropriate for most research. However, qualitative
sampling proceeds will cater until the saturated phase (Yin, 2017). Therefore,
the total feedback of the survey which is 125 correspondences are considered

appropriate.

However, to minimise errors in sampling and to take care of issues of non-
response, the numbers of targeted respondents were doubled and a total of 94
questionnaires were distributed to selected companies or organisations. For
respondent’s response rate, based on Brauch and Holtom (2008), the average
level of response rate is 52.7 %. After the data collected exercise was conducted,

there are 125 total feedbacks collected. The targeted respondents were among
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the managerial levels in the related company and association in the industry or

human resources director.

Based on the sample size calculator software Raosoft, the sample size was
calculated. This research used a 10% margin of error based on Weisberg and
Bowen (1977) which stated 10% margin of error is acceptable for this kind of
research. Furthermore, this study adopted probability random sampling.
Probability sampling design is chosen as opposed to non-probability sampling
because of the need to generalise the findings of this study. This sampling design
is also most suited for this study because each element in the establishment has
the same probability of being chosen (Sekaran, 2004). This sampling technique
only requires that the researcher has a list of all members of the establishment
which allows him to get access to any member who might be chosen. Being
simple it poses the least bias and offers the most generalizability and thus it is

the best single way to obtain a representative sample (Sekaran, 2004).

Conclusion

This chapter has elaborated on the methodology used in the study, which is
through document analysis, focus group discussion, and survey. The first
approach, document analysis is a suitable method because it provides current
statistics in related industries as well as studies the industry's growth. For the
focus group discussion, panel members are selected based on the expert area
including vast working experience in the oil and gas upstream industry. The
panel members discuss thoroughly through four phases of deliberating
workshops to retrieve the information needed. Besides, surveys and
questionnaires are also deployed in this research where it is an effective way for
gathering more thorough feedback from the industry on the subject matter. The
developed OS and OD and skills in-demand identified by the survey are

presented in the next chapter.
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CHAPTER 1V

FINDINGS

Introduction

This chapter elaborates on the findings from the research. The findings revolve
around the objectives set for the study namely, to produce OS from document
analysis and focus group discussion; to determine job responsibilities of each job
title from the OS, to identify the skills in demand in the industry, critical jobs for
the industry, and job title related to Industry Revolution 4.0.

Referring to Table 2.3 in Chapter 2, the scope for MSIC 2008, Division B 06
extraction of crude petroleum and natural gas activities includes the production of
crude petroleum, the mining, and extraction of oil from oil shale and oil sands, and
the production of natural gas and recovery of hydrocarbon liquids. However,
through the detailed FGD discussion with expert panels, it is concluded that the
extraction of oil from oil shale and oil sands is not yet applicable in Malaysia.
Therefore, the scope of this OF include the overall activities of operation and/or
developing oil and gas field properties, including such activities as drilling,
completing and equipping wells, production, operating separators, emulsion breaks,
desilting equipment, and field gathering lines for crude petroleum and all other
activities in the preparation of oil and gas up to the point of shipment from the

production property.

This division excludes support activities for petroleum and gas extraction, such as
oil and gas field service, performed on a fee or contract basis, oil and gas well
exploration and test drilling, and boring activities (see class 0910). This division
also excludes the refining of petroleum products (see class 1920) and geophysical,

geological, and seismic survey in activities (see Class 7110). However, the crucial
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support activities to the drilling and production are also covered in this OF.

Under division B06, there are two groups which are 061: extraction of crude
petroleum and 062: extraction of natural gas. As been discussed in FGD with panel
experts and document analysis, the job area and therefore the job titles from both
groups are the same since the set of competencies is the same. This is because the
nature of work in the extraction of crude petroleum and extraction of natural gas is
the same for upstream activities, regardless the extraction originated from an oil

eServoir or gas reservoir.

Under Group 062, a few items like draining and separation of liquid hydrocarbon
fractions, gas desulphurisation, mining of hydrocarbon liquids, obtain through
liquefaction of pyrolysis are included however these activities are not handled by
specific job title since the scope only covers the extraction activities up to the point
of shipment from the production property and do not cover any midstream and

downstream activities.

Finding Analysis

This section provides the analysis of data derived from document analysis, FGD,
and surveys conducted for this study. The finding of this study includes jobs in
demand, skills/competency in demand, emerging skills, and related issues for
extraction of crude petroleum and natural gas activities. For this study, a total of
125 respondents have participated in the survey. Based on the number of targeted
respondents as described in Chapter 3, the actual number of respondents is

sufficient to represent the industry for this research.

Discussion of Results

The findings of this research were obtained from document review analysis, FGD
with the involvement of industry representatives during the development
workshops and survey, in which the OS and OD of the industry are produced. The

discussions have also identified the jobs and skills in demand, skills/competency in
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demand, emerging skills, and related issues for extraction of crude petroleum and

natural gas activities.
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4.2.2 Jobs in Demand

This section provides information regarding jobs in the extraction of crude
petroleum and natural gas industry. Jobs in demand can be defined as the
occupations that are required by the establishments in the industry. The demand is
driven by many factors such as shortage of supply, specific skills or certifications
requirements, and change of government policies and initiatives. From the FGD,
jobs in demand were identified and listed in Table 4.1(a). The job titles were
divided into three categories of workers, which are low-skilled, semi-skilled
workers, and skilled workers. The classification is based on MASCQ's categories of
workers and takes into account the definition outlined in MOSQF level descriptors.
The Low Skilled Workers are referring to level 1 in MOSQF, Semi-Skilled
Workers referring to levels 2 and 3 and Skilled Workers referring to level 4 and

above in MOSQF level description.

Based on the FGD and document analysis, panels suggested that there is no job in
demand or the critical category, under the low skilled worker’s category. Most of
the jobs in demand are under the semi-skilled workers and skilled workers
category. For each category of worker, factors contributing to the demand were also
discussed and defined. Specific requirements and skills for each category of

workers were also determined by the panels, document analysis, and survey results.

The low-skilled job titles generally cover job titles in level 1 in the MOSQF
description. The job titles are Roustabout, Handyman, Painter, Laundryman, and
general operator. In this category, the related skills gap is the gap between
technology and skills and worker's attitude such as lack of desire to work. The
most relevant solutions are therefore training/retraining and upskilling/reskilling the

competency of the workers.

The semi-skilled job titles generally are Roughneck, Assistant Electrician, Assistant
Deck Supervisor, Derrickman, Motorman, Assistant Materialman, and Galleyhand,
etc., which normally cover levels 2 and 3, in MOSQF description. Many of the jobs

demand emerged from the specialised skilled requirement as well as wide-field
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experience and mastery of product knowledge. In this category, the related skills
gap are lack of opportunities, education training mismatch, the gap between
technology and skills, and lack of guidance for a future career path. The most
relevant solution is therefore career path development program, training/retraining
program, continuous learning and training, upskilling/reskilling, and review skills
training curriculum so that the workers can gain more competencies and

advancement in their career.

The skilled job titles generally cover from technician, mechanics up to managerial
position and specialist job in the particular job area. The job title involved is higher
in number since it covers levels 4, 5, 6, 7, and 8 of the MOSQF description. Many
of the jobs demand emerged from the specialised skills together with managerial
talent requirements plus wide field experience and administration. In this category,
the related skills gap is lack of opportunities, education training mismatch, and the
gap between technology and skills. The most relevant solution are therefore career
path development programs, training/retraining programs, and continuous learning

and training programs.

Table 4.1(b) elaborates further on the job demand for each category of workers
together with factors contributing to the demand and specific requirements and

skills.
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SKILLS AND SUB-SECTOR FACTORS SPECIFIC
COMPETENCY IN DEMAND - JOB AREA/ CONTRIBUTING TO REQUIREMENTS AND
Demand-based on Increasing Future Demand JOB TITLES RELATED THE DEMAND SKILLS
Survey (World Economic Report, 2020) (Skill gap) (Skill gap solution)
e Safety And Security Analytical thinking and innovation No job in demand-Critical
% General Attitude Resilience, stress tolerance and , i) the gap between i) Training/ retraining
S flexibility Examples of other jobs: ~ technology and skills, i) Upskilling/reskilling
E Housekeeping Creativity, originality and initiatives Painter i) worker’s attitude such | jii) Review skills training
3 Roustabout as lack of desire to curriculum
= Messboy work.
% Sample Catcher
E Coil tubing Helper
Technical Skills 1. Technology use, monitoring and Job in demand-Critical: i) Emerging technology i)  Career path development
control Junior Managed Pressure ii) lack of opportunities. program
2. Technology design and Drilling (MPD) Supervisor iii) education training ii) Training/retraining
programming Electrical Submersible Pump mismatch iii) Continuous learning and
g . . R (ESP) Technician iv) the gap between training
% | DiagnosticAnd 1. Technology use, monitoring and | ESPp Cable Technician technology and skills, | iv) Upskilling/reskilling
§ Troubleshooting Skills control ) v) lack of guidance for the | v) Review skills training
= 2. Complex problem-solving Examples of other jobs: future career path curriculum
= Roughneck
c% Machinery Knowledge | 1. Reasoning, problem-solving, Assistance El.ectr1c1ar1
ok . . . Deck Supervisor
E and Skills 1deat10p o . . Derrickman
»n 2. Analytical thinking and innovation Motorman
Assistance Material man
Cook
o | Leadership Skills 1. Leadership and social influence JOB IN DEMAND: i) Migration of skilled i)  Career path development
-E 2. Critical thinking and analysis Rig Offshore Installation workers to other program
@ Manager (OIM) countries. ii) Training/retraining



Communication Skills

Planning And
Forecasting Abilities

—

N

Leadership and social influence
Active learning and learning
strategies

Analytical thinking and innovation
Creativity, originality and
initiatives

Custodian Drilling Engineer | ii)

Deep water/Drilling iii) Lack of opportunities.
Superintendent iv) Education training
Custodian Completion mismatch

Engineer v) The gap between
Preventive Maintenance technology and skills,
Supervisor (PMS)

Barge Captain

Senior Toolpusher

Deep water/ Senior Drilling
Supervisor

Rig Mechanical Inspector
Rig Electrical Inspector
Deep Water Drilling
Supervisor

Technical Supervisor Officer
Rig Chief Mechanic

Rig Chief Electrician

Driller

Safety Training Officer
Casing  While  Drilling
(CWD) Engineer

ESP Supervisor

ESP Engineer

Senior ESP Technician
Senior Cable Technician

Emerging technologies.
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iii) Continuous learning and
training



Table 4.1(b): Elaboration of Job in Demand

Category Education Experience Skill Requirement Factor Contributing to
Demand
Low Skilled Job Certificate Entry-level e Early human e Cheap labour
development (in first 3 |¢ Possible demand for a
years) start-up business or
€conomic Crisis
Semi-skilled Job Certificate 3-5 years e Managed job e Maximise existing
e Junior Managed independently with resources by
Pressure Drilling (MPD) minimum supervision controlling downhole
Supervisor e Maintenance and and surface facilities
e Electrical Submersible repairing skills e Emerging technology
Pump (ESP) Technician e Job rotation cross- e Increasing the
e ESP-Cable Technician department production capability
Skilled Job Diploma More than 5to 20 years |e Lead and supervise e Quality upgrading/
e Rig Offshore Degree specific work uniformity.
Installation Manager Master e Job planning e Expensive to
(OIM) e Team leader outsource.
e Custodian Drilling e Leadership e Lack of competent

Engineer

Deep water/Drilling
Superintendent
Custodian Completion
Engineer

Preventive
Maintenance
Supervisor (PMS)
Barge Captain

development
Technology inventor
Consultation skills
Executive role and
responsible

Ability to manage the
risk

Contribute to
institution planning

personnel.

High salary
expectation.
Machine new
technology.

Cost saving.

New tools type result
of a new machine.
Formation of new

45



Senior Toolpusher
Deep water/ Senior
Drilling Supervisor
Rig Mechanical
Inspector

Rig Electrical Inspector
Deep Water Drilling
Supervisor

Technical Supervisor
Officer

Rig Chief Mechanic
Rig Chief Electrician
Driller

Safety Training Officer
Casing While Drilling
(CWD) Engineer

ESP Supervisor

ESP Engineer

Senior ESP Technician
Senior Cable
Technician

and direction
Contribute to
environmental
sustainability
Becomes technical
expert and references
Becomes instructor
and trainer

upstream company.
New product
development.
Shortage of skilled
personnel in the
upstream industry.
Efficient utilisation of
material and labour.
Increase production
rate.

Production cost
control.

Quality improvement
and control.
Different quality
requirement.

Market demand.
Machine new
technology.

Cost saving.

46



47

4.2.3 Competency in Demand

A list of competency skills has been selected from the document analysis and

the indirect result of FGD was used in the survey. The list of 22 competencies in

demand for extraction of crude oil and natural gas industries are as follows:

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)

(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)

Technical skills

Communication skills (Communication)
Diagnostic & troubleshooting skills
Problem-solving skills

Administration & management skills

Machinery knowledge & skills

Leadership skills

Data collection and analysis

Planning and forecasting abilities

The general attitude towards work (commitment, resourcefulness,
teamwork, etc.)

Product knowledge

Material approach knowledge

Strong technical aptitude/manual dexterity
Competent in using communication tools (Communication)
English language competency (Communication)
Bahasa Malaysia competency (Communication)
Knowledge in OSHA & the environment (Safety)
Training and coaching

Knowledge in rules, regulations, and acts (Safety)
Safety and security

Empowerment skills

Housekeeping knowledge

The following are the results from the survey on the competency in demand for

the extraction of crude petroleum and natural gas for three categories of low-



48

skilled workers, semi-skilled workers, and skilled workers. The selected key issues
competencies of each category are then mapped to the skills in increasing demand
for the future, as outlined by the World Economic Report 2020, as tabulated in
Table 4.1(a). The subject and its results of the top five skills demand are shown

and discussed in the following sub-section.

High Competency Demand in Low Skilled Workers

Safety & Security
General Attitude
Housekeeping

Technical Skills 39

|
wn

Problem Solving

(=]

10 20 30 40 50

Figure 4.1: High Competency Demand in Low Skilled Workers

The results from the survey on the high competency demand in low skilled
workers are presented in Figure 4.1. According to the figure, the top five skills in
demand for low-skilled workers are safety and security, general attitude,
housekeeping, technical skills, and problem-solving. However, the panels are not
so convinced that the low skilled workers are acquired to have good technical
skills and to possess problem-solving skills. Therefore, the top three
competencies are the most essential competencies for low skilled workers,

which are safety and security, general attitude, and housekeeping.
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Figure 4.2: High Competency Demand in Semi-Skilled Workers

According to the survey results in Figure 4.2, the top five skills in demand for
semi-skilled workers are technical, safety and security, general attitude,
diagnostic and troubleshooting skills, housekeeping knowledge, and machinery
knowledge and skills. Since the semi-skilled workers are mainly involved
specialised technical workers, therefore the most important is the mastery of
technical skills which consist of specialised technical skills, diagnostic and
troubleshooting skills, and machinery knowledge and skills. These three skills are
crucial for the career advancement of semi-skilled workers in the extraction of

crude petroleum and natural gas.
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(3) High Competency Demand in Skilled Worker
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Figure 4.3: High Competency Demand in Skilled Workers

As for the skilled workers, according to the survey results, as shown in Figure 4.3,
the top five skills in demand for skilled workers are leadership skills,
communication skills, problem-solving, general attitude, and planning and
forecasting abilities. Since the skilled workers consist of supervisors, engineers
and managerial positions, the most essential skills for this category are related to
planning, leading and good communication with subordinate or superior
workers. Therefore, the leadership, communication and planning and forecasting

abilities skills are considered the most relevant for the skilled worker’s category.
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4.2.4 Emerging Skills

In tackling the issues of skills gaps and job performance enhancements, several
strategies could be applied in the industry. From the survey, as tabulated in
Table 4.2, most of the personnel have agreed on lack of opportunities as the
main reason for the skill gap among the workers in this industry. Then followed
by education/training mismatch, the gap between technology and skills, lack of
guidance for a future career path, and lastly because of the worker's attitude

such as lack of desire to work.

Table 4.2: Reason for Skill Gap

No Reason Respondent Per centage

1. Lack of opportunities 85 70.2%

2. Education/training mismatch 73 60.3%

3. The gap between technology 71 58.7%
and skills

4. Lack of guidance for a future 62 51.2%
career path

5. Attitudes (e.g., lack of desire 61 51.2%
to work)

To overcome the skill gaps, some of the solutions from the survey that can be
applied are tabulated in Table 4.3. From the survey, most of the industrial
personnel have selected career path development programs, training/retraining,
continuous learning and training, upskilling/reskilling, and review skills training

curriculum to tackle or at least reduce the skill gap.
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Table 4.3: Solution for Skill Gap

No. Solution Respondent Per centage
L. Career path development program 86 72.9%
2. Training/retraining 85 72%
3. Continuous learning and training 83 70.3%
4. Upskilling/reskilling 62 51.2%
5. Review skills training curriculum 61 51.2%

The skill gaps and their suggested solution in reducing the gap, for each category

of low skilled, semi-skilled and skilled workers are summarised in Table 4.1.

i TOP 10 SKILLS IN +
INCREASING DEMAND
FOR THE FUTURE

Leadership and p Analytical thinking
social influence A and innovation

<

Technology use,

g () ’ Active learning and
monitoring and
control

, D) i~ ’ learning strategies
Technology design I / Complex

and programming ,/'/./ problem-solving

Resilience, stress
tolerance and
flexibility

= Critical thinking
Y and analysis

Reasoning,
problem-solving
and ideation

Creativity, orginality
and initiative

Figure 4.4: The top 10 skills in increasing demand for the future
(Source: World Economic Forum Report 2020)
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4.2.5 1IR4.0 Related Pillars

The Ministry of International Trade and Industry (MITI) has identified the main

pillars of Industry Revolution 4.0, has been described in Chapter 2. From the 12

pillars surveyed, the most relevant IR4.0 pillars to the extraction of crude

petroleum and natural gas are shown in Table 4.4(a) and their descriptions are

as follow:
Table 4.4(a): Technology Drives / Pillars of IR 4.0
No. Technology Drives/ Pillars of IR 4.0  Respondent Per centage
1. | Big data analytics 78 64.5%
2. | Attificial intelligence 75 64.5%
3. System integrated 73 60.3%
4. | Autonomy robots 69 57%
5. Simulation 63 52.1%

(1) Big Data Analytics - The analysis of the ever-larger volume of data.
Circulation, collection, and analysis of information are a necessity
because they support productivity growth based on a real-time decision-
making process.

2) Artificial Intelligence - Many Artificial Intelligence devices and software
have been developed to virtually visit and understand offshore equipment
without actually presenting yourself on the offshore oil rig.

3) System Integrated - The process of linking together different computing
systems and software applications physically or functionally to act as a
coordinated whole via the Internet of Things (IoT).

4) Autonomous Robots - Coordinated and automated actions of robots to
complete tasks intelligently, with minimal human input, in monitoring as
well as instrumentation and control applications.

(5) Simulation - The simulation will leverage real-time to mirror the

physical world in a virtual model, which can include machines, products,
and humans. This allows operators to test and optimise the machine
settings for the next product in line in the virtual world before the
physical changeover, thereby driving down to more accurate prediction
and increasing quality results.

The top five pillars of IR4.0 can be visually mapped to the following IR4.0 job
titles related to extraction of crude petroleum and natural gas, as shown in Table 4.4(b).
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1 Remote Operation DRILLING Based on the top six pillars of the
Wireline Engineer# (WIRELINE IR4.0 related to extraction of crqde
LOGGING) petroleum and natural gas, the big
data will be useful to trace the
2 Remote Operation Drilling previous history of the well or field.
MWD/LWD (Measurement While | The real-time data could be
Engineer# Drilling/ Logging integrated with artificial
While Drilling) intelligence and system integration
to give fast and reliable decision
3 Remote Operation Drilling (Mud making during the operation.
Mud Engineer# Engineering) By the combination of big data
4 Remote Operation Drilling (Cementing) management with the link to an
Cementing Engineer# integrated system enable to
development of the autonomous
5 Remote Operation Drilling (Mud robot which reduces the risk .Of
Mud Logging Logging) exposure to human and provides
. smooth field operation works.
Engineer#
Enormous and complexity of data,
6 MWD/LWD Drilling which need to be analysed and
Engineer# (Measurement While | segregate thru analytical
Drilling/ Logging programming according to its
While Drilling) complexity and information.
Massive usage in augmented
reality, virtual reality, internet of
things devices and intelligent
software has also been developed.
4.2.6 Related Issues in the Oil and Gas Industry

This section explores the common issues surrounding the industry. The

respondents are asked to choose the issues that were identified indirectly in FGD

and document reviews. The survey results are summarised in Figure 4.5. High

maintainability cost of specialised equipment and machinery is selected as the

most popular issue followed by availability of specialised equipment and

machinery, lack of infrastructure support for the worker, lack exposure of youth

and rapid technology changes are the top five related issues determined by the

survey. However, from the document analysis, there are still challenges to

producing local workers with relevant capabilities, skills and talents for the

whole extraction of oil and gas activities. The industry is still dependent on



High maintainability cost of specialized

Training specialized extraction oil and
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international expertise to operate competitively, and therefore, support is needed

to build up key capabilities in local talents as well as in local companies.

equipment and machinery ==

Low wages lead to high turn over

High dependency on foreign labour

(Low & Semi Skilled) |

Lack of experience of youth 25

24

(O8]
(98]
(O8]

gas activity not available

()

10 20 30 40 50

Figure 4.5: Related Issues in Extraction of Crude Petroleum and Natural Gas

Occupational Structure, OS

The upstream activities of extraction of crude petroleum and natural gas involved
three major parties which are field operator, drilling contractor, and services or

support group.

Therefore, the OS is developed based on these three main parties. The services
activities are also included since they are crucial services to complete the drilling
and production process. The research instruments used were focus group
discussions and document analysis. The initial information is gathered by using
document analysis and used as the basis for the focus group discussion workshop.
During the focus group discussion workshops, the information was analysed by
looking at the scopes, exclusion of upstream activities, and job areas that are not
applicable in Malaysia. The FGD has suggested that the job area should be

grouped into four key theme areas which are:

(1) Drilling
(2) Well Completion
(3) Well Intervention/Workover



56

(4) Offshore Operation and Production

This research work focuses on FGD findings, surveys, and document analysis on
the upstream extraction activities but is limited to the scope of MSIC (2008) —the
extraction of crude petroleum and natural gas. The OS for the extraction of crude
petroleum and natural gas are summarised in Tables 4.5 to 4.12 and a summary of
all the job titles according to respective levels and job areas is presented in Table

4.13.



Critic
al job

Table 4.5: Occupational Structure in Extraction of Crude Petroleum and Natural Gas (1/8)
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b

MSIC SECTION B: MINING AND QUARRYING

MSIC DIVISION BO6: EXTRACTION CRUDE PETROLEUM AND NATURAL GAS

MSIC GROUP 061- EXTRACTION OF CRUDE PETROLEUM

JOB AREA DRILLING (ENGINEERING HSE
TEVEL MANAGEMENT) DRILLING (OPERATION) WAREHOUSE OPERATION
8 Custodian Drilling Engineer* Drilling/ Deep water Superintendent* No Job Title No Job Title
7 Principal Drilling Engineer Deep water/ Senior Drilling Supervisor® No Job Title No Job Title
6 Senior/Staff Drilling Engineer Deep water/ Drilling Supervisor* Procurement Manager Compliance Manager
5 Drilling Engineer Drilling Engineer Executive Procurement Engineer Compliance Coordinator
(HQ)

4 No Job Title No Job Title Warehouseman Warehouseman
3 No Job Title No Job Title Assistant. Warehouse Man Assistant Warehouse Man
2 No Job Title No Job Title Helper No Job Title
1 No Job Title No Job Title No Job Title No Job Title
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MSIC SECTION B: MINING AND QUARRYING
MSIC DIVISION BO6: EXTRACTION CRUDE PETROLEUM AND NATURAL GAS
MSIC GROUP 061- EXTRACTION OF CRUDE PETROLEUM
JOB AREA DRILLING DRILLING DRILLING DRILLING WAREHOUSE HSE CATERING
LEVEL (RIG-Electrical) (RIG-MARINE) (RIG) (RIG-Mechanical) DRILLING
8 Offshore Installation Manager* No Job Title No Job Title No Job Title
7 Preventive Barge Captain® Senior Toolpusher* Preventive No Job Title Safety manager No Job Title
Maintenance Maintenance (office)
Supervisor (PMS)* Supervisor (PMS)*
6 Rig Chief Assistant Barge Driller* Rig Chief Mechanic* No Job Title Safety Training Camp-boss
Electrician® Master Officer*
5 Rig Electrician Crane Operator Assistance Driller Rig Mechanic Senior Materialman* Medic Chief Cook
4 Assistance Deck Supervisor Pumpman Motorman Materialman No Job Title Cook
Electrician
3 No Job Title Assistant Deck Derrickman No Job Title Assistance +Radio Operator Galley Hand
Supervisor Materialman
2 No Job Title Handyman Roughneck No Job Title No Job Title No Job Title Laundryman
1 No Job Title Painter Roustabout No Job Title No Job Title No Job Title Messhoy
*Critical job

+Radio Operator can move vertically to safety training officer after going through related professional courses



Table 4.7: Occupational Structure in Extraction of Crude Petroleum and Natural Gas (3/8)

MSIC SECTION B: MINING AND QUARRYING
MSIC DIVISION BO6: EXTRACTION CRUDE PETROLEUM AND NATURAL GAS
MSIC GROUP 061- EXTRACTION OF CRUDE PETROLEUM (Drilling)
JOB AREA DRILLING DRILLING
Igll(a‘;lLNII-(l)r‘:li 22';'_"_'::)(:"(: (IS (DIRECTIONAL (MEASUREMENT WHILE DRILLING/LOGGING
LEVEL ( ) DRILLING) WHILE DRILLING)
8 Rig Mover* No Job Title No Job Title No Job Title
7 No Job Title No Job Title Drilling Eng Manager No Job Title
) Party/Senior chief o . Senior MWD/LWD Remote Operation
6 No Job Title Senior Directional Driller . .
surveyor Engineer MWD/LWD Engineer#
Directional Driller )
5 No Job Title Surveyor ) MWD/LWD Engineer#
(engineer)
4 No Job Title No Job Title Well Planner (cross CP to Drilling Eng)
3 No Job Title No Job Title No Job Title
2 No Job Title No Job Title No Job Title
1 No Job Title No Job Title No Job Title
*Critical job  #IR4.0
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MSIC SECTION B: MINING AND QUARRYING
MSIC DIVISION BO6: EXTRACTION CRUDE PETROLEUM AND NATURAL GAS
MSIC GROUP 061- EXTRACTION OF CRUDE PETROLEUM (Drilling)
JOB AREA DRILLING ?I'l:EJlIE_%IEJlI’j‘ER DRILLING
(WELL DRILLING DRILLING DRILLING RUNNING- (CASING DRILLING
LEVEL CONTROL) (MUD ENGINEERING) (CEMENTING) (MUD LOGGING) CASING/TUBI WHILE (WIRELINE LOGGING)
DRILLING)
NG)
8 Vg":)'ég:ﬂ‘;{"' No Job Title No Job Title No Job Title NoJobTitle | NoJob Title No Job Title
7 No Job Title No Job Title No Job Title No Job Title No Job Title No Job Title No Job Title
Mud Remote Remote Remote Remote
, Lead Mud . Cementing Operation Data Operation ) .| Wireline Field Operation
6 No Job Title Engineer OpEer:aﬁ?n MUd Engineer Cementing | Engineer | Mud Logging No Job Title CWD Engineer Senior Engineer Wireline
ginee Engineer# Engineer# Engineer#
Tubular cWD
5 No Job Title Mud Engineer Cementer Mud Logger Running Field s . Wireline Field Engineer
Supeni upervisor
pervisor
Tubular Wireline Field Specialist/
4 No Job Title No Job Title Assistant Cementer Junior Mud Logger Running No Job Title Technici
e echnician
Technician
, ) . ) ) ) Wireline Field Operator/
3 No Job Title No Job Title Cementing helper No Job Title No Job Title No Job Title Wireline Crew Chief
2 No Job Title No Job Title No Job Title No Job Title No Job Title No Job Title No Job Title
1 No Job Title No Job Title No Job Title Sample Catcher No Job Title No Job Title No Job Title
*Critical job  #IR4.0
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MSIC :
SECTION B: MINING AND QUARRYING
DM%%N BO6: EXTRACTION CRUDE PETROLEUM AND NATURAL GAS
MSIC GROUP 061- EXTRACTION OF CRUDE PETROLEUM (Drilling)
JOBAREA | DRILLING (VAN Aggggggssu% DFL'KLE'QG DRILLING DRILLING DRILLING DRILLING
LEVEL (GYRO) DRILLING) HANGER) (OPTIMISATION) (INSPECTION) (FISHING) (WELLHEAD)
8 No Job Title No Job Title No Job Title No Job Title No Job Title No Job Title No Job Title
Rig Rig Rig Marin
7 No Job Title No Job Title No Job Title No Job Title Mechanica| Electrical 9 No Job Title No Job Title
* | Inspectd
Inspector*| Inspector
6 NoJobTite | Remote MPD Engind -'M&" Hanget o job Tite No Job Title Fishing Tool No Job Title
Engineer Supervisor
Gyro Liner Hange Drilling
5 Surveyor/ | MPD Senior Supervi g Optingation No Job Title No Job Title No Job Title
Enai Supervisor Endi
gineer ngineer
Wellhead Servicq
4 No Job Title MPD Supervisor No Job Title No Job Title No Job Title No Job Title Engineer
(Technician)
Junior MPD
3 No Job Title Supervisor* No Job Title No Job Title No Job Title No Job Title No Job Title
(Emergingob)
2 No Job Title MPD Operator
1 No Job Title No Job Title No Job Title No Job Title No Job Title No Job Title No Job Title
*Critical job ~ #IR4.0
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MSIC .
SECTION B: MINING AND QUARRYING
Dl\hflssll%N BO6: EXTRACTION CRUDE PETROLEUM AND NATURAL GAS
ot 061- EXTRACTION OF CRUDE PETROLEUM (Well Completion)
JOB AREA WELL WELL WELL
WELL | coMPLETI] WELL COMPLETION COMPLETION | WELL COMPLETION WELL WELL COMPLETION compLETION | WELL COMPLETION
LEVEL | (Engineoring] . N (UPPER) (WELLBORE (PERFORATION) (i(s)mgkmg)N SUBIVI(IIEEIIiEICB.II-_TEKI?-’UMP) (SAND CONTROL- DO\I(\TNEFT(I)VISEN(EEJGE)
(Operation) CLEANOUT) GRAVEL PACK)
Custodian Completion
8 Completion Mar?a or No Job Title No Job Title No Job Title No Job Title No Job Title No Job Title No Job Title
Engineer* g
Principal Principal
7 Completion | Completion No Job Title No Job Title No Job Title No Job Title No Job Title No Job Title No Job Title
Engineer Engineer
StafffSenior | - StaffSenior Slickline Senior Gravel Pack
6 Completion | Completion No Job Title No Job Title No Job Title Supervisor ESP Supervisor* Engineer PDG Supervisor
Engineer Supervisor P 9
. . Completi | Completion | Wellbore | Wellbore . . -
5 Cg??rlggn gﬂmgrl\?iiz? on Tool Tool Cleanout | Cleanout Pg:ﬁ;a;gn Zﬁﬁgsit's%? ggcmgﬁ ESP Engineer* Graéil Z?\filgol_read PDG Engineer
9 P Engineer | Supervisor | Engineer | Supervisor 9 P 9 P
) No Job Field Completion Wellbore Cleanout . - Senior Slickline |  Senior ESP Senior Cable Gravel Pack / -
4 No Job Title Title Specialist Specialist Perforation Specialist Operator Technician® | Technician*| Pumping Supervisor PDG Specialist
Wellbore Cleanout
3 No Job Title No Job Completion Tool Tool Perforation Tool Slickline ESP Cable Gravel pack PDG Technician
Title Repairman/Technician | Repairman/Technic | Repairman/Technician Operator Technician* | Technician*| Pumping Operator
ian
2 No Job Title | N0 No Job Title No Job Title No Job Title Slickline No Job Title Gravel Pack Helper No Job Title
Title Assistant
1 No Job Title N%t\f:b No Job Title No Job Title No Job Title No Job Title No Job Title No Job Title No Job Title
*Critical job ~ #IR4.0




Table 4.11: Occupational Structure in Extraction of Crude Petroleum and Natural Gas (7/8)
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MSIC )
SECTION B: MINING AND QUARRYING
DMSS“%N BO6: EXTRACTION CRUDE PETROLEUM AND NATURAL GAS
MSIC GROUP 061- EXTRACTION OF CRUDE PETROLEUM (Well Intervention)
JOB AREA WELL WELL WELL WORKOVER
INTERVENTION | INTERVENTION | WORKOVER | WORKOVER | \yp | |\rEGRiTY | INTERVENTION " \\ppepyouse | (Hydraulic HSE
LEVEL (Engineering) (Operation) (Engineering) (Operation) (Coil Tubing Unit) Workover Unit
9 g p (CTU)) (HWU))
8 No Job Title Workover Superintende No Job Title No Job Title | No Job Title No Job Title No Job Title
7 well Ingx?:sgp Principg Workover Principal Engin| Well Integrity Principal No Job Title | No Job Title No Job Title No Job Title
. . HWU
. Well . Senior Coil .
6 Se'f“or Intervention Se'f“or Workover Procurement Manager Tubing No Job Title Superlntendén No Job Title
Engineer Engineer Staff : Senior
Staff Engineer
Toolpushéf)
I I Executive |
Senior Well| Senior We Senior Procurem | Senior Senior Coi
5 Intervention| Intervention \Ilzvr?rli(r?(;/eerr Workover ent Integrity Tubing V\Sliree:/(i)suosre SuH\g\l;lisor HSE Manage
Engineer Supervisor 9 Supervisor| Engineer | Engineerl  Supervisor P P
(HQ)
4 Well Intervention Supervig Workover Supervisor Well Integrlty Coil Tuk_)lng Warehouseman HWU Senior HSE Officer
Supervisor Supervisor Operator
o o o Coil Tubing Assistant.
3 Operator/Specialist Operator/Specialist Operator/Specialig o Warehouse HWU Operatq  No Job Title
perator Man
2 No Job Title No Job Title No Job Title Se_nlor Coil Tool Repairman HWU Assistan No Job Title
Tubing Helpe Operator
. . . Coil Tubing . . .
1 No Job Title No Job Title No Job Title Helper No Job Titley No Job Title| No Job Title
*Critical job ~ #IR4.0
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MSIC .
SECTION B: MINING AND QUARRYING
DI\’\;lISSII(C:)N BO6: EXTRACTION CRUDE PETROLEUM AND NATURAL GAS
G'\ég"gp 061- EXTRACTION OF CRUDE PETROLEUM (Operation and Production)
JOB OFFSHORE OFFSHORE
AREA OFESHORE OPERATION_S OPERATI_ONS OFFSHORE OPERAT!ONS OPERATIONS OFFSHORE OPERATIONS
(Maintenance Offshore-Fix (Production - (Maintenance Floating (Production Floatin (Marine Floating Structure
LEVEL Structure) Offshore-Fix Structure) Structure) g g
Structure)
8 Field/Asset Manager Field/Asset Manager
7 Offshore Installation Manager (OIM) Offshore Installation Manager (OIM)
. | Offshor . | Offshoreg
6 Maintenance Supervisor Producfuc Integrity Maintenance Supervisor Producpo Integrity| Marine Superintendent
Supervis h Supervisg .
Engineq Enginee
Lead Lead Lead Lead Inteqrit Lead Lead Lead Lead Inteqrit Lead Marin{ Lead Marin{ Lead Marine
5 Mechanic{ Electricg Instrume ProducticInS (gactE Mechanicg Electricalnstrumel| Productio Ins gctg Mechanical Electrical Instrument
Technicial Technicig TechnicigTechnicia P Technicial TechnicigTechnicid Technicia P Technician Technician| Technician
Senior Senior | Senior | Senior No Job Senior Senior | Senior Senior No Job Senior Marif Senior Mariit Senior Marine
4 MechaniciMechaniq ElectricaProductiq Title MechaniciMechaniq Electricd Productio Title Mechanica] Mechanical Electrical
Technicial Technicig TechnicigTechnicia Technicial TechnicigTechnicid Technicia Technician Technician| Technician
3 Mechanici Electricg InstrumelProducti¢ No Joby Mechanicg Electricalnstrumel Productiof No Job Mgﬂcﬂ;nn?ca E'\I/(Iaacl:rtlrri]c(:aal Marine Instrum
TechnicialTechnicig TechnicigTechnicig Title | TechniciatTechnicigTechniciga Technicial Title . g Technician
Technician Technician
2 No Job Title No Job Title No Job Title
1 No Job Title No Job Title No Job Title
*Critical job ~ #IR4.0




Table 4.13: Summary of Job Titles According to Level and Area
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MSIC SECTION B: MINING AND QUARRYING

MSIC DIVISION BO6:EXTRACTION CRUDE PETROLEUM AND NATURAL GAS

MSIC GROUP 061- EXTRACTION OF CRUDE PETROLEUM

JOB AREA Sub- LEVEL
No Sector Area 1 2 3 4 5 6 7 8 Total
! Driling Eﬂiﬁkgghﬁgm%'NEER'NG NJT NJT NJT NJT 1 1 1 1 4

DRILLING (OPERATION) NJT NJT NJT NJT 1 1 1 1 4
WAREHOUSE NJT 1 1 1 1 1 NJT NJT 5
'(")f)ER ATOR NJT NJT 1 1 1 1 NJT NJT 4
DRILLING (RIG-Electrical) NJT NJT NJT 1 1 1 1 1 5
DRILLING (RIG-MARINE) 1 1 1 1 1 1 1 1 8
DRILLING (RIG) 1 1 1 1 1 1 1 1 8
DRILLING (RIG-Mechanical) NJT NJT NJT 1 1 1 1 1 5
WAREHOUSE NJT NJT 1 1 1 NJT NJT NJT 3
HSE DRILLING NJT NJT 1 NJT 1 1 1 NJT 3
CATERING 1 1 1 1 1 1 NJT NJT 6
DRILLING (RIG MOVE) NJT NJT NJT NJT NJT NJT NJT 1 1
DRILLING (RIG POSITIONING) NJT NJT NJT NJT 1 1 NJT NJT 2
DRILLING (DIRECTIONAL DRILLING) NJT NJT NJT 1 1 1 1 NJT 4
e I B B I B B A T
DRILLING (WELL CONTROL) NJT NJT NJT NJT NJT NJT NJT 1 1
DRILLING (MUD ENGINEERING) NJT NJT NJT NJT 1 2 NJT NJT 3
DRILLINGCEMENTING) NJT NJT 1 1 1 2 NJT NJT 5
DRILLINGMUD LOGGING) 1 NJT NJT 1 1 2 NJT NJT 5
gi&“ggggﬁgﬁ RUNNING NJT NJT NJT 1 1 NJT NJT NJT 2
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DRILLIN@CASING WHILE DRILLING) NJT NJT NJT NJT 1 1 NJT NJT 2
DRILLINGVIRELINE LOGGING) NJT NJT 1 1 1 2 NJT NJT 5
DRILLING (GYRO) NJT NJT NJT NJT 1 NJT NJT NJT 1
DRILLING
(MANAGED PRESSURELLING) NJT 1 1 1 1 1 NJT NJT 5
DRILLIN@INER HANGER) NJT NJT NJT NJT 1 1 NJT NJT 2
DRILLINGOPTINBATION NJT NJT NJT NJT 1 NJT NJT NJT 1
DRILLIN@GNSPECTION) NJT NJT NJT NJT NJT NJT 3 NJT 3
DRILLINGISHING) NJT NJT NJT NJT NJT 1 NJT NJT 1
DRILLIN@GVELLHEAD) NJT NJT NJT 1 NJT NJT NJT NJT 1
Total by Level 4 5 10 16 24 26 11 8 103
Total Critical Job 0 0 1 0 2 6 6 5 19
Total IR 4.0 Related Job 0 0 0 0 1 5 0 0 6
Total Subsector (Drilling) 103
Total Critical Job 19
Total IR 4.0 Related Job 6
Well WELL COMPLETION (Engineering) NJT NJT NJT NJT 1 1 1 1 4
Completion
WELL COMPLETION (Operation) NJT NJT NJT NJT 1 1 1 1 4
WELL COMPLETION (UPPER) NJT NJT 1 1 2 NJT NJT NJT 4
WELL COMPLETION (WELLBORE CLEANOUT) NJT NJT 1 1 2 NJT NJT NJT 4
WELL COMPLETION (PERFORATION) NJT NJT 1 1 2 NJT NJT NJT 4
WELL COMPLETION (SLICKLINE) NJT 1 1 1 1 1 NJT NJT 5
WELL COMPLETION NJT NJT 2 2 1 1 NJT NJT 6
(ELECTRIC SUBMERSIBLE PUMP)
WELL COMPLETION (SAND CONTROL- | NJT 1 1 2 1 1 NJT NJT 6
GRAVEL PACK)
WELL COMPLETION (PERMANENT | NJT NJT 1 1 1 1 NJT NJT 4
DOWNHOLE GAUGE)
Total by Level 0 2 8 9 12 6 2 2 M




Total Critical Job 0 0 2 2 1 1 0 1 7
Total IR 4.0 Related Job 0 0 0 0 0 0 0 0 0
Total Subsector (Well Completion) 41
Total Critical Job 7
Total IR 4.0 Related Job 0
Well
Intervention | WELL INTERVENTION (Engineering) NJT NJT 1 1 1 1 1 NJT 5
| Workover
WELL INTERVENTION (Operation) NJT NJT 1 1 1 1 1 NJT 5
WORKOVER (Engineering) NJT NJT 1 1 1 1 1 1 6
WORKOVER (Operation) NJT NJT 1 1 1 1 1 1 6
WELL INTEGRITY NJT NJT 1 1 2 1 1 NJT 6
WELL INTERVENTION (Coil Tubing Unit (CTU)) 1 1 1 1 1 1 1 NJT 7
WAREHOUSE NJT 1 1 1 1 NJT NJT NJT 4
WORKOVER (Hydraulic Workover Unit (HWU)) NJT 1 1 1 1 1 NJT NJT 5
HSE NJT NJT NJT 1 1 NJT NJT NJT 2
Total by Level 1 3 8 9 10 7 6 2 46
Total Critical Job 0 0 0 0 0 0 0 0 0
Total IR 4.0 Related Job 0 0 0 0 0 0 0 0 0
Total Subsector (Well Intervention/ Workover) 46
Total Critical Job 0
Total IR 4.0 Related Job 0
Offshore OFFSHORE OPERATIONS (Maintenance NJT NJT 3 3 3 1 1 1 12
Operation | Offshore-Fix Structure)
OFFSHORE  OPERATIONS  (Production NJT NJT 1 1 2 2 1 1 8
Offshore-Fix Structure)
OFFSHORE OPERATIONS (Maintenance NJT NJT 3 3 3 1 1 1 12
Floating Structure)
OFFSHORE OPERATIONS (Production Floating NJT NJT 1 1 2 2 1 1 8

Structure)
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OFFSHORE OPERATIONS (Marine Floating NJT NJT 3 3 3 1 1 1 12
Structure
Total by Level 0 0 11 11 13 7 5 5 52
Total Critical Job 0 0 0 0 0 0 0 0 0
Total IR 4.0 Related Job 0 0 0 0 0 0 0 0 0
Total Subsector (Well Intervention/ Workover) 52
Total Critical Job 0
Total Job Title By Level ‘ 5 10 37 45 58 46 24 17 242
Total for division B06 242
Total Critical Job By Level ‘ 0 0 3 2 3 7 ‘ 6 ‘ 6 27
Total Critical Job 27
Total IR4.0 By Level ‘ 0 0 0 0 1 5 0 0 6
Total IR 4.0 Related Job 6
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JOB
WELL COMPLETION WELL COMPLETION WELL COMPLETION
AREA WE'-'(-S%%V'KTI-,\'IEET)'ON (ELECTRIC SUBMERSIBLE (SAND CONTROL/ GRAVEL (PERMANENT DOWNHOLE
LEVEL PUMP) PACK) GAUGE)
8 %8E8F',.7>@ %8'E8F',:7>@ %8'E8F',:7>@ %8'E8F',:7>@
7 %8'E8F',:7>@ %8'E8F',:7>@ %8'E8F',:7>@ %8'E8F',:7>@
6 3>:GZ><@'3@<:8="35C@=H:68= )3/'35C@=H:68= &=H@>':GZN<?:<@@= [1&'35C@=H:68=

+,! '[7:24$566$G607860/4%$.C42510./

?52204@%.;1$75>463$57$C42%$7?

.C42510./$C2.24@;24
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?.BB4/?4 7%
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1)! Advise customer ona most

2)!

adapted model fa submersible
pump with regards to boreho

characteristics and clief
requirements.
Procurement of submersib

pumps, motors & electrical par
+ maintain stock inventory.
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901:0/$ 1:4% E466% G423
@4C521B4/1$5/@$0/$C5210?;6
1:4$A25346$C5?80/A$145BK

-/01.2$5/@$0;56013%$?:4?8$Whl
.342566%$ A25346% C5?80/ABO1H
C2.2477$1.$4/:5/?4$ C2.@;?10./
0/?24574%$A25346$C5?80/AER;/$4
-5/5A4$ 5/@$ 7?.BB;/0?514$ 90
34/@.27$0/3.634@%$@;20/A%a/71]
.C42510.K$

J-1 -5/5A4$ 5/@$ 7;C423074% 1:4%
7:2>5?24%$c$@.9/:.64%$0/71566510./
1.$ 4/7;24% ?.BC605/?74% 1.$ ZG'$
5@:424/74% 1.$ 5CC2.34@% ?.B(
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A5:A4$ @515$ 0/142C241510./$
<574@% ./$ @515$ ?.664?14@$
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1)!

2)!

3)!

)3N<2:<@@=

Demonstrate technical leaders
within the Well Services
department and in particular
within the ESP team.

Monitor and quality checkQC)
the overall ESP well performan
optimisationprocess to enhancg
production and increase ESP r
life.

Manage and communicate with
vendors involved during
Installation operation.
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MSIC .
SECTION B: MINING AND QUARRYING
OMTaION BOBEXTRACTION CRUDE PETROLEUM AND NATURAL GAS
MSIC
GROUP 062 EXTRACTION OF CRUDE PETROLEUM
JOB AREA DRILLING
[EVEL Eﬁg:hlégg“\ DRILLING DI?;{LIIC_;ING DI?;{LIIC_;ING DRILLING| DRILLING (RIG DRILLING DRILLING (RIG (DIEE%‘IE:gﬁA (MEASUREMENT WH
Managemen (OPERATION Electrical) MARINE) (RIG) MOVE) (RIGMechanical) POSITIONING DRILLING) DRILLING/LOGGIN(
9 WHILE DRILLING)
Custodian | DrillingDeep Ri Marine Warrant
8 Drilling water No Job Titlg Superitenden Mana? ert| Surveyor (MWS No Job Title No Job Title No Job Title No Job Title
Engineer* |Superintendel 9 y
_ Deep watér Rig Offshore -
Principal - . - . . Drillig
7 Drilling senior | Maintenance oo pine | Installation g 5o e | RigMaintenancd o 3op Tite | Engneer No Job Title
Engineer Drilling Supervisor Manager Supervisor (RMS Manager
9 Supervisor* (RMS)* OIM 9
_ . . Remote
Senior/Stafff Deep watér . . . . . . Senior Senior .
6 Drilling Drilling SgctCHE:EL Barge Maste Toolpushe No Job Title I\/Flzc-.:%hiwii];ll Partsylf\;eenlg: chi Directional | MWD/LWD '\?\?V%r?i'\?v?
Engineer Supervisor* y Driller Engineer -
Engineer#
it Drilling Rig Assistant 35;91] (':gg%h?g‘l'gal
riling Engineer Electrician | Barge Maste ; TovemS. & Directiondbriller .
5 Engineer 0G-012.5- 80610015 ER Driller No level "ﬁ;ﬁi’;ﬁ?ﬁéi’” Surveyor (engineer) MWD/LWD Engineer1
2012 2018 2016 Management)
) . Rig Senior
Wellsite Drillin| . .
Wellsite Engineer Rig Senior Deck Assistant Technician
4 Drilling 0G-012-4: Technician|  Supervisor ssistan No Job Title | B091-002-4:2018 No Job Title | Well Planner (cross CP to DrilliingeEng
Enaineer 2012 B061-001-4: 0G-025-4: Driller (Instrumentation
9 2018 2016 Maintenance
Supervision)
RigTechnician
. 0OGO0173: 2013
R'Q_ ) (Instrumentation
Technician Deck Pumpman Maintenance)
3 No Job Titlel No Job Titlgg ©G-019-3: E 0G-012-3; No Job Title No Job Title No Job Title
(Elzefgjcal oreman 2011 0G0183: 2013

Maintenance)

(Penglia
Penyelenggaraan

Mekanikal)




"l $

AssistariRig
Technician

AssistariRig 0G-017-2: 2013
Technician (Instrumentation
No Job Titlel No Job Titlg 052'83'21 Roustabout| Derrickmal] ~ No Job Title Maintenance) No Job Title No Job Title
(Electrical 0G-018-2: 2013
maintenance) (Penyelenggaraan
Mekanikal)
Apprentice
0G-017-1: 2013
Apprentice (Instrumentation
. . 0G-019-1: Maintenance)
No Job Titlel No Job Title 2013 Handyman| Roughneck  No Job Title No Job Title No Job Title
(Electrical 0G-018-: 2013

maintenance)

(Penyelenggaraan
Mekanikal)
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Extraction of Crude Petroleum and Natural Gas:

Occupational Framework Survey

The Department of Skills Development (DSD), Ministry of Human Resources is currently conducting an analysis
on the Occupational Framework of the Industry. From this analysis, the industry framework, occupational
structure, occupational job titles and job description will be summarised for the use of the government, private
sector, investors, employers, employees, educators or any personnel involved either directly or indirectly with the
industry.

The main objective of this research is to enhance skills training starting from the entry level position for any job
in this industry based on input from the industry. It will also provide a reference competency for skills required by
workers to perform as required in the industry. This survey will be used as field data in order to conduct a
comprehensive analysis of the industry’s Occupational Framework in EXTRACTION OF CRUDE PETROLEUM AND
NATURAL GAS. The target group for this survey is the organisation’s representative either from the Human
Resource Department or personnel at management level.

We would like to extend our heartfelt gratitude upon your cooperation in answering this survey. Please fill in
where necessary in the question provided.

Name of Respondent

Short answer text

Position in Organisation

Short answer text

Name of Organisation *

Short answer text
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SECTION 1: COMPETENCY IN DEMAND LD [

1.1 Listed below are set of skills related to personnel involve in EXTRACTION OF CRUDE PETROLEUM AND NATURAL GAS.
Rate the level of demand to the set of skills by using the scale provided.

Category of Skills Description

Skilled Workers Managers, Executives, Specialists and Professionals (L4, L5)
Semi-Skilled Workers ~ Support, Technician, Admin and Machine Operators (L2, L3)
Low Skilled Workers ~ General Workers (L1)
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COMPETENCY INDEMAND FORLOWSKILLED & &) | 333 Muticic crcicagra
_WODKEDS - Ganaeal Workars (1 1) e

Rows Columns

1. Tecreical skils X 2() motinDemand *
2. Communication skiis * () LownDamand x
3. Diagnoatic & troublashooting skils x () msodarats In Demanc x
4. problam soiving skils * () =agnin Demana x
5. Administration & managamant sidlis X () Asacolumn

€. Machinery knawiedge & sillis X

7. Leadership skils X

8. Data collection and analysls X

9. Planning and forscasting ablitics X

10. Ganeral attiuce towards work (commit.. X

11. Product knowledge X

12. Material spproach knowladge xX

13. Strong technical aptituds / manual dext. X

14. Compatent In using commenication tecis X

15. English languags comgetancy x

16. Barasa Malysia comgatancy X

17. Keowiesgs In OSHA & anvircemeant X

18. Training and coaching X

19. Kmowladps In rules, regulaticnsandacts X

20. saftyand security x

21. Emgowarment Silis X

22. Housskeaping Knowlsdge X

23. Addrow

) Answerkey (0 points) D = Require aresponse mcachow =) :




COMBPETENCY IN DEMAND FOR SEMI-SKILLED WORKERS - Support, Technictan, Admin and
Machine Operators (L2, L3)

Teormicalakliz

Communication sid..

Disgrostic & troubl..

Problam soiving sk

Admintstration & m.

Machinsry knowied...

Leaderampakia

Darta collection and..

Planning and forsc..

Canaral antitucs to.

Product knowiadge

Material approach ..

Strong technical ap...

Caompatent In using..

English languags ¢

Eahasa Malayslac..

Knowiedgs In OSH...

Training and coach...

Keowiedos In rules, ..

Safaty and security

Empowarment skl

Housaksaping kno..

Notin Damand

Low In Demand

Moderats i Dama..

High In Damand

-
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COMPETENCY IN DEMAND FOR SKILLED WORKERS - Managers, Executives, Specializts and

Professionals (L3, L5)

Teorrical sklia

Communication ki

Diagnoatc & troubl...

Problam soiving sk

Administration & m.

Machinary knowied...

Laadaranpakia

Data collection and..

Planning and forec..

Canaral anthtuce to.

Product knowiladgse

Material approach ..

Strong technical ap..

Compatent In using..

English languags ¢

Eahasa Malsysia c..

Knowiedps In OSH..

Training and coach..

Keowiads In rules ..

Saf%ty and security

Emgowarment skils

Housaksaping kno..

Notin Damand

Low In Demang

Moderats mDama..

High In Demand

-
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EOMPETENCY IN DEMAND FOR SKILLED
WORKERS - Managers, Executives, Specialists

B
Rows

1.

20.

21.

(™} Multigie chcica grid  ~
N

v

Taoreical skiis

. Communication skils

- Diagnostic & troublashooting skils

. Problam soiving skils

- Administration & managemant sidlia

. Machingry knawledge & skilis

- Leaceranip ez

- Data collection and analysis

Flanning and forscasting abiities

. Cenaral attituce towards work (commi_.

- Product knowiadps

- Material spproach knowladgs

. Strong technical aptituds / manual Saxt..

. Compeatent In  waing communication S

. English languags comgstancy

- Bahasa Malsysla competency

- Knowlsogs In OSHA Senvironment

. Training and coaching

Knowlacgs In rules, regulations and acts

Safsty and security

Empowsrmant skila

. Houseksaping knowledge

. Addrow

g Answer key (O points)

Columns

) NotinDemand

) Low i Damand

) Modarats In Demand

) High In Demand

) Agc column

FeQUire & respomas In qach ow

H_$



1.2 Baced on your oceervation, do you think the graduates / trainees / apprentioes / ourrent *
workers pozzess the idlls required by the Industry? ¥ "No' pleaze recpond to the folowing
questions (Question 1.2 8 1.3).

() vas

(0 Ne

1.2 Whatlafare the reasonds for the ckille gap? Tiok (V) where acplicable. you may tick more than *
once.

[ education s training mismateh

[] incampatant trainars

[] Majer changas In tracitional tralning and naw skill requiramants

[ ] cap batwsen taemeciogy and skifs

[[] Lack cf cpgortunties

[[] Lask of gutcanca for futera carcer path

[7] Lask of statr Eanane (parscnal & family Insurance, cuting, senual kava, ato)
[ Laskof knowscss

[[] astimeces (s.0. lack of Sesire to work)

1.4 What lafare colutionks for the shdllz gap would you recommend? Tick (v) where apglicatle. you
may tick more than once.

[ Training 7 ratraining

[7] uparada trainer gualificatian

[] review amgicymant peliay (.0. enhance skilisd workers” Inasrtivas)

[ upsiming / resiiling

[} Ferma mentoring andsar coacring

[] carser path development crogramme

[] increase salary anc ameiumants (omus, Increment, alowanas, promation)
|:] Review skiis training curriculum

[} continuaus icarring and training

[7] acenewtedgemants & recogniticns

IBAS



SECTION 2: JOBS IN DEMAND IN EXTRACTION CF CRUDE PETRCLEUM AND NATURAL GAS
ACTIVITIES

27 Lizted below ere Job ereea ard deazription of setegary of 3¢ila. 2eaed or your chaerveon, whizh ok eree 13 experienzing
ahzrege of mempower I= EXTRACTION OF CRUCE SSTROLEUM AND NATURAL GAS sc¥vea.

Cesepary o Skila Ceacrigtion

Sellod Warkena Mercgera, Sxecuthvea Speciclats eod Srofesaicnela (L4 LE)
Sermi-Skiled Werkera  Suppers, Techeicien, Admn e=d Mechine Cperensra (L2, L3)
Low Skiled Waockers  Gemers! Warkesa (L7)

JOBS IN DEMAND IN THE EXTRACTION OF CRUDE PETROLEUM AND NATURAL GAS ACTIVITIES FOR
LOW SKILLED WORKERS

High Shertage Mid Shertage Low Srortags No Shortage

-

. Extraction of Cru.

2. Extraction of Bit.. O O

w

. Production of Cr..

& Procssses wCbo

S. Prodution of Cr..

€. Extraction of Co..

7. Drakning and Sap..

. Gas Dasulphuriz..

. Mining of Hycra._.

B! $



JOBS IN DEMAND IN THE EXTRACTION CF CRUDE PETROLEUM AND NATURAL GAS ACTIVITIES FOR
SEMI-SKILLED WCRKERS

--

w

o

JOBS IN DEMAND IN THE EXTRACTION CF CRUDE PETROLEUM AND NATURAL GAS ACTIVITIES FOR

. Extraction of Cru.

. Extraction of Bit..

. Production of Cr..

. Processes w oo

. Production of Cr..

. Extraction of Co..

. Dralning and Sap..

. Gas Dasulphuriz..

. Mining of Hycra_.

SKILLED WORKERS

-

w

o

. Extraction of Cru.

. Extraction of Bit..

. Production of Cr..

. Processes wloo

Production of Cr..

. Extraction of Co..

. Dralning and Sap...

. Gas Dasuliphuriz..

. Minieg of Hycra..

High Shortage

High Shoertage

Mid Shertage

Mid Shertage

Low Srontags

Low Shortags

No Shortage

No Shortage

IB#$



SECTION 3: EMERGING SKILLS

Smerging Stila ere akils Shet ere predicted 2o be Irmgerstive 3= the Irduawry In the meer fuzure beaed on rezent develcpment
trend or tudy

3.1 Do you think Industry Revelution 4.0 (IR4.0) weould give an Impact to the JOZS IN DEMAND IN
EXTRACTION OF CRUDE PETROLEUM AND NATURAL GAS ACTIVITIES?

() vas
() Ne

() Netsus

3.2 Listed below are the Eleven (11) tachnology drives/pllars of IR 4.0. Which drivecipilarz are *

lixaly to affect the job In demand In extraction of crude petroleum and natural gas activities?
Tick (V) where applicable, you may tick more than onoce.

[ agdnive Manufacturing
[] awencmeus Rozots
U] Ao intslligancs
(] eigData Anaiytics

| Cloes Computing

[] cybersecuity

[] system imsgraticn

("] Internat of Things

(] aavances Materals
(] avgmaemea Raatty

[] simutatica

'BR$



SECTION 3:RELATED ISSUES

Deacrigtion {sgticnel)

4.0 Whatlsfare the key lzzue's related to extraction of crude petroleum and natural gac aotivities?

Avalisbility of spedi...

High malntalnasiilt..

Training sgscialza.

Unattractiva trainin..

Insufficiant sidliad .

Incompatent warkf...

Undar parforming ..

High degencency o.-

Lack of Cuality Az

Compromise gqualk...

Ragld technclogy -

Youth nct Imtarasta..

Lack axposurs of y..

Lack of Infrastrocs..

We truly appreciate your feadback on the survey for the formation of the ococupational framework.

Strongly Dizagres

Thank you & have anice day.

Ceacription {sgticnel)

Dlzagres

AQres

Strongly agres

'BF$
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